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OWECTIVES IN COMMERCIAL ENGINEERING 

* 


REPORT OF THE SECOND CONEERF,NrE ON BCSINESS TRAIN- 

BNGIXEEKINC! I'RAl.NhNG FOR 

SlUDEMS OF RISEN ESS 


INTRODrCTION. 


The prst confr,rncr,—Thv Hist confercnc-o,' hHd in wJ?>lnn«rton 
June L>J and 24, IHll), was called by the United States Commissioner 
of Education on behalf of a conference committee consistiim of 
men and university deans of Commerce and cn^iineerini^. 

Ihe following tentative curricula ^iggostions were submitted for 
consideration by the committee: First, that a minimum number of 
Juua-s in husmesg training, to be determined bv the committee, be 
required in all engineering coui-scs; second, that a curriculum pro- 
viding for a minimum of 15 to JO units in business cco'nomics be 
incorporated in all engineering cma-sos a, id olfered on an elective 
!>asis; third, that a curriculum in comimTcial or* industrial eno-i- 
neering subjects he olTered in schools of Commerce with degree *"to 
be given in that school; fourth, that a five-year co^nhined engineering 
and commercial course Im prepared. The committee further recom- 
mended that from 12 to 18 semester houit; ho requTrod in all engi- 
neering courses in the following subjects: General economics, cost 
accounting, husine.ss organization, and business law; that electives l>e 
encouraged in connection with all engineering courses in the folhiw- 
ing subjects: Labor and employlnent problems, statistics, corporation 
management and finance, political science, marketing, including ad- 
vertising and .salesmanship; psychology, scientific inanagemont, and 
transportation. It was further recommended tliat economic phases 
of engineering subjects be emphasized wherever possible in engi- 
neering instruction. ^ 

The four curricula suggestions submitted by the committee were 
approved by the first public conference. It was i*ecommended that 
no action be then taken in re gard to the third, and fourth curricula 

R««* "• of Eduction BulloUn. IftlO. Na 
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suggestions. The confereneo. however,' leeoinmeiuled that the fol- 
h)win<r enoineei‘in<r subjects 1h* approved for students of commerce, 
the sel(‘ctioii c)f all ol whicli, exclusive of freshman mathematics. 
Would jxivc a total of 'lU semester hours t i^hopwork, horn's foi one 
siunester; properties and strength of nu^tcrials, o liours for one 
semestei'; drawing aiul machinery analysis, o hours for one year: 
applied mechanics iucliidiii^Tiy djaulic s, «1 hours ior one year; and 
a 2-hour course for tlie year in eacTT^of the following: Mechanical 
engineerinji:, civil enjiineering, and electrical engineering (may he 
better called mechanical, civil, and electrical applicatimis). It is 
assumed that commerce students enter uimn this work with higln 
.school algebra through ^quadratics and plane geometry, fi'e.slnnan 
mathematics, and iireliminan' training in physics and chemistry. 

yV/c .srrand ro/i/c/v /uc.— The lu'imary purpose of this conference 
held in AVasliington ^fay 1 and 2, was to promote through 

training belter coordination of the major operations in industry and 
commei'ce. There was an attendance of 21o, conquising hiigel\ 
business e.*ecutives, engineers, and professors of business and en- 
gineering. The topics of discussion related to the coordination of 
college, training with the industrial demand, to civic and social 
training of the engineer and business, and to the training of the 
engineer for management of overseas engineering projects, 'riu- 
committee = hoped that the discussion of these topics might help 
.solve the new problems that have recently arisen in modern indus- 
tries, the solution of -which demands a more scientilic a})proach to 
include job analysis and personnel specifications and a translation 
of tihese into a new and teachable content for use in our engineering 
and commerce schools; might assist the engineer to. a better under- 
standing of iiroblems relating to community develoiiment and aid 
in the training of the engineer for management of overseas engineer- 
ing projects. . , ^ 

•Tbe iinineR of tlif mcmb«>r« of the loiiiiiiUtie on conim« rclBl eiiglni-crlng are printed 
Id the Appendix. 
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PROGRAM. 


FIFJST SKSSKLN : Mav 1. 10 n. 


m. 


ProsirFinc ..fFFror: .f..so,.l, V. FF,.o. pr..fe«sor of in<Fustrlal on;;i.uVring. CoFlege 
of F'.ngiiKM'ring. New York rnivorsity. 

\\ onF of \voF<’oiiu* to (|n» (Ff*F<'gafos i 

A. A FFamorscliFng. i.ivsiii.'a; <'anioi:U* Fiistiliilc of TorlmoFogy. 

W. F'\ FJimnan. professor „f eonimeicial CanaW FnsFUufe 

• if 'ri'Hinnlojjy. ^ 

A.F.Ir.-ss F.y C. F. Swiggeit. .1, airman of fF.e eonmiiueo on .•ommeivial en- 

.MA.FOFi T()I*F(’: Oirrent pradiees in .oHogi.s atoF imivTsities roFathigio FmsF- 
ness training for engiiieors nini eoginoering training for Fnisiness. 

Speakers: 

1’. !•'. \Vaik<>r. dean of engineering. I’niversit.r r*f Kansas, Lawrenee 
Knns. 

Ft. L. Saekett. dean of engineering. iVnnsylvania Stale College. Stah 
Pm. , ' 

I>. r. .I.aekson. professor of eleelrieal engin«‘oriiig. Massaelniseli.s 
sliUite of Teeliiiolog), ( 'aniliridge. Mas.s. 

II i: llattielil.' .ilean of il.e faeulli«‘s, rniversity of CaFlfornla ' 

Rerkele.v. rallf, 

Si:C()\I) SFvSSION : May 1. 2.:i0 p. m. 

PresKlmg om<-er: F. B. .Fewott. vice inesidetit Western Kleetrle Co New York 

nty. 

MA.IOR TOI'IC: Coordination of rollego Iraining with the in.Fiistrlal demand 
S|',onkors: 

W. K. Mott. dlreef<»r, College of FngiiKM'rlng. Carnegie Institute of 
Ti»clino!opy. 

C. U. l)o(de^v. (lireetor. iHT.sonnel and Irtiining. Standard (Ml ('o New 
York ("Ity. 

. * 

TIIIKI) SKSSION: May 2. 10 a. m. ♦ 

I'residiiig onieer: C. V. Sm>lt. profe.s.sor of eleelrienl engInotTing. SImffleld 

Srientitle Selaiol, Yale University 

MA.FOU TOPIC: CIvie and social trainitig of tlie enginotm and laisiness man 
S|uiiker8: 

(. It. Mann, clialrman of operatlona nrtl trnlaing division. Oeneral 
- Staff, Wj^i; t)epartment/ W;n<nngtop. 

Arthur Morgjm.* president .\ntloeh Collrgo. YeUow Springs, Ohio * ' 

^ — ^ 

•Owing (o the unavoidable ahseace of Doan Ilntfl^ld the report upon current practl^a 
■ nnr^ •« biiMlnoss training for engineers haa hlen' pre- 

In,rls Sei onTp 

■•»«... (c,.., .«o, 

" • e 

. ' 8 •• 
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FINAL SESSION— Group conferences. 2 p. m. 

Gronp No. 1. Presidinj; oIRcer: (Jeorne W. Dowrie, dean, School of Ihislness. 

University of Minnesota. Disciis.sinn of topi<!, lirst session. 

Group No. 2. I’residinR oflioer : F. M. Fciker, vice president, McGraw-Hill 
Co. ( Inc.), New York City. Dlscu.s.sion of topic, second se.ssion. 

Group No. ,‘I. Presiding' olliccr: -L. W. Wallat'o, executive secretary. Federated 
Enpineerin« Societies, Wn.sliington, D. C. Di.s< ussion of topic, tliird session. 
Group No. 4.* 

TOPIC: Training i>f tlie engineer for management of overseas engiiu'ering 
projects. 1 


•Group 4 met in conjunction wlili (ironp ;t. 


HUM kedIngs of the CONFEKENCE. 


FIRSf'SESSION. 

Presiding Officer: Joseph IV. Roe, Professor of Engineering, College of Engineer- 
, ing. New Yorl(^ Unioersity. 


Dr. A. IIamor?clilap, in a brief address of welcome to tbo delepttes, 
stated that younji men and wonien are vitally interested in the elfort 
to coordinate business and science, since it will create business oppor- 
tunities for technical I3' trained men. 

Dr. W. F. Kittrnan e.x pressed ibe belief that the conference would 
jireatl}' aid in detorminiu'if content and methods in their course in 
corninereial engineering, a description of which had been prepared, 
and issued in a special bulletin for distribution at the conference. 

(tLKN IjFvVIN SWKiGETT, general chairman of the confer- 
eiu-e. The tiaining or work of a commercial or management engi- 
neer, or of the civilian engineer of a century ago, is not that of the 
engineer specialist “of to-day with his purely engineering training. 
.Vcccjrding to the charfcr of the Institution of Civil Engineers, 1S20, 
lor example, the civil engineers of London thought of thenysclves 
as directing the “ gr^t sources of power in nature for the ti.se and 
convenience of man, as the means of production and trallic in States, 
both for external and internal trade, etc.” 

Refinement of technique and specialization, while e.ssenti&l in eco- 
nomic progress, has deprived industry and commerce in recent years 
of a much-needed type of service. The problems which the need 
presents will only find solution in the coordination of fll factors 
that have seemed to function separately within the major divisions 
of production and distribution:! The ellicient and scientific conduct 
of busines.s demands an adequate supply of college-trained men and 
women whose training represents a combination of essentials of 
engineering and' the fundamentals of business practice. ' 

Between the new engineer and the civil engineer of 1820 lies a 
succession of design engineers — engineers trained by the best meth- 
ods known tO’ the physical and mathematical sciences of their, time 
to plan and create within the field of engineering construction. The 
latter are, however, design and research engineers who have had but 
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little ccnicern in the past with the coniniercial or-even coimminity 
use of tlii'ir tlesi^jn or f.'oustniclion. 'I'lie steady drilt away from ; 

the narrow spefiuli/-:itinn of the teclinical en;:inei'r in the direilion | 

of the eonnnereial en^iiiieer is^ivin;/ to indiijtiy and eoinineive men • . 
capahle of applyitij; the principles c)T enj^ineei in;^ to the pro'^jvssive j 

needs of hnsiness and a chan;_dn<i economic society; men r paMe of j 

re;xionally jiron|)in<i the economic resources of the world s«t that lln'v i 

can he at all times recovc'red and asseiiiidi’d in proper itlaces loc 
inannfactnre and use hy the inostdiied routes in the most idlVcii\e \ 
and least costly manner.. 'I'hc commercial en^fineor i.s lutt the emj'i- 
neer become a hnsiness liian. lie must iu- prepared ft»r ITn work hy 
a eonrse of study so framed as to alTord the leehniipie, the prim i- 
j)le.s, and knowh‘d;^'e i'e(|uii’ed in imhistry ami commei^ e. hy a newer 
and better combination of physical ami mathematical sidmua* with 
the subjects of btisiuess and eoinmerce. The Icndoney of hiisimss is • 
more and more to direct selling', even direct liuanein;; in certain i 
types. Knowledge of ju-odUction procesH's and mctho<ls is hceoininj' | 
necessary as biipplcmciitary or even basic kiiowlnl^'e in inarkcdn;^ j 
and finance. Scluads of commerce of miiversi(\ urade have at 
tempted to meet this sitimlion by developiiiij eonrses in accountancy. I 
orpiinizal ion, and mana^cHtenl. /I'licii' conrsc.s can he .si lengthened i 
in tiic preparation for manapomenl. however, liy .some einjihasis upon 
subjects dealing with the mati'rials and means oi‘ ajt;cncic.s of tom- 
merco froiii the cn^incerin;; point of view. 

The problems of comnuinily or <dly nmnaft;enient arc sm b as a 
commtMcial engineer can best solve, lie should be aide to eomaliiiale 
efiicienlly all’hroadly econoinie faetois of the nuMlern city, in itself 
a gi^antie engineering project, a colossal imlusl44al enteid^sc. 'I'lic 
commercial engineer has an even greater opportunity wlduTi potenti- 
ally presents itself in every (atiinly througlumt the I’niled States. 
'J'hc scie.ntilic condnet of ijieCs’at ion's business is imjxissilde without 
full knowledge of the sources of matci'ial.s, mannfactnring c«*t^ers, 
and consoling markets, the relalipns of these to labor, credit supply, 
and transportation facilities. 'I’o secure and make that inbtrma- 
tion under.st and i ugly uvaliahle for our business men, we must begin ^ 
with onr smallest economic unit, the county. Rural communities 
iinist be changed scienlilically into industrial llnits|rindn.stria^ units' 
imist be similarly guided on their .way to a more rapid rdtuni to' 
tnick or farming communities. Economic coininunity guidance, is 
imperative in view of world-trade coinj)etitioii. Many commuuities- 
to-day are supporting industries that are by llieir location a liuhility 
to the comnnmity and a greater one to the Nation. Counsel and * 
guidance of comjnercially trained engineers in every county will aid* 
these counties^ solve their problems relating to unwise employment 
. Biid cai'e of labor, seasonal and rotary; wrong standards of living, 
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tlipivfcuv. iiiuroiiomic; iinproppr triiiis^>o:ta(iun uiitlols; standai’<ls 
iiiid kiiuLs ol production: inarkcliiig ()|>i)urtimitii*s: available ci edits; 
and above all to solve problems relatiivj; to bousiiijj; aiul health, to 
(he proper balance hetwirn the individiial's duties to society and his 
own eeouoinic rifj;hls. 

Major Topic of the First Session: Current Practices in Colleges and Universi- 
ties relating to Business Training for Engineers and Engineering Training 

for Business Men 

'I'lic three speakers ba^ed their remarks upon data secured in ad- 
vance of the meet ini' by the chairman of tin* committee on commer- 
cial engineering. J)ean.s of engineering were asked to snpi)Iy the 
following information for the engiyeeiing divisions, meehanieal, 
ei\ il, electrical, mininj^, ehemieal and imliMrial, or eommereial : Num- 
ber of semester hours olleietl ami required in Imsiness law, Imsiness 
organizat ion, corporal ion management and linance, cosj accounting, 
glmeral economies, lab'or and om[)loymeiit problems, marketing- -in- 
I'liiding advertising and salesmanship, political science, psychology, 
seientilic management, statistics, and transportation. Deans of com- 
merce were asked to state, if olTered, the. number of semester hours, 
elective or re(piired,of business student s iii sbopwork, pnq*erties and 
strength of materiids, dniwing and machinery analysis, applied 
meehanies — including bydraulics. general course in mechanical engi- 
neei'ing, civil engineering, or in electrir’ul engineering. Dean 
AValker discussed piaetiees in State institutions to the west of the 
Mississippi Kivcruind Dean Saekett those to the east. Professor 
Jackson discussed practices in nun-Slate higher institutions. A state- 
ment on cfirrent practices in colleges and universities relating to 
business training for cngineei'S has l)een prepared since, the confer- 
ence by the, eha'irman of the committee and is printed us part of 
tiiis report, pages 15-22. 

1*. F. WALKEk, dean of engineering. University .of Kansas. 
Since the 1019 conference, changes in a cousi(.leraJ)le number (tf insti- 
tutions have been brought about. The causes which have led to those 
changes have probably been many, the major one being the trend in 
industry toward a recognition of the need for men who have learned 
to thinlt in broad terms of production on a nption-wide scale. (iTlie 
consideration of international problems as.sociatcd with foreign trade 
has also led to calls for men fitted to take on the dutms of foreign 
assignments. Several of our institutions recognize the ruled for work 
of tliis character and th^ benefit that will accrue to indimuals and 
to the Nation through the meeting of such needs. . j 

The iH^ctftnmendHtidns i^adc at the WUshington conference of 1919 
stimuinteil the study of business subjects by engineering students, 
in several of the ^veste^o institutions it is reported that the inclu* 
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sion of economics, either ns requirements or option, in tlie curriculum 
has been brought about since 1SU9. Some work in economics is re- 
quired in 25 of tlie 29 schools which have furnished information on 
which this feiK>rt is based. In two of thq oUiers economics is o]>- 
tional and quite commonly elected. The. second recommendation, 
ho wover, that w(udd include a considerable amount of optional 
coui’se.': in economics and business, is provided for in only a few 
instances. 

The important part of this report is here niven in diafrrammatic 
form. 


SEMESTER HOURS OF 
EC0IO1UC9 Airo 
ADHIKI3TRATICM. 

^ JIJ 2 *0 VO ^ Oi O 


CTOiirinERiiro STUDFTrrs reports). 


1KSTITUT10H3. 


8 8 
o »-• w 
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g S 8 

o o w 

^ f-H r-« 


IO«A STATE OOLLEOC 

A. A M. COLLEQl or TEXAS. 
ORCCOM ACBI. COLLEOX...*. 

U>IVERSITTX>r KANSAS 

mtlVEHSITY or COLORADO... 
MAKS. STATE AORl. COLLEOE 
UNIVERSITY OF NEBRASKA... 

UNIVERSITY or TEXAS 

COLORADO' SCHOOL OF MIKES. 
university OF MISSOURI... 

UNIVERSITY OF UTAH 

UKIVERSKRT .OF IOWA 

WASHINOTON STATI COLLEOE. 
UNIVERSITY OF OKLAHOMA... 
UNIVERSITY or LOUISIANA.. 
OKUHOMArA. A M. COLLEGE. 
MONTANA STATE COLLEOE.... 
UNIVERSITY or ARIZONA.... 
COLORADO AORI. COLLEGE... 

UNIVCBSITY OF NEVADA 

UNIVERSITY 'or IDAHO 

UNIVERSITY or N. DU 

3. DAK. COL. A., a" M. ARTS 
N. DAK. AORI. COLLEGE.... 
UNIVERSITY or WTOKINO...’. 

UNITCRSITT or 3. DAE 

>. HEX. OOL. i, A M. ARTS 
MISSISSIPPI AORI. COLLEOE 
UNIVERSITY OP ARKANSAS.... 


Th» part on the right shows the number of students affecte<l by^the 
requirements. These requirements are shown to scale in the heavy 
lines in the right portion. The institutions represented are arranged 
in the order of number of student reported on, starting with Iowa 
State College at Ames, with something over 1,110 students in engi- 
newing. The requirements on the left side indicate in each case the’ 
c average of the hou^s of work in the standard courses in mechanical, 
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civil, electrical, chemical, and mining engineering, and architecture. 

Where an institution reporter! on several group.s — mechanical engi- 
neering. for instance, seven hours; civil engineering, five hours; elec- 
trical engineering, five hours — there was no effort made to weight. 
These retiuirements repre-^ient the simple time average of the report- 
ing groups, whatever that number may have been. 

In several of the institutions Jhe requirement in these lines js con- 
siderably gieater for the mecjilinical group than for the others. The 
1 ea\ V vertical line shown on the diagram is the weighted average for 
the entire group of 2i) institutions®— that is. it is found by taking 
the number of .Ntudenls, multiplying this by the number of houi-s re- 
(luired, and dividing the total of t^u* products by the total number 
td students. This total number of students is 9..st»7. 

For the first four institutions the requirements fall between limits 
of 0 hours and 11 ho\irs. The requiremonts at the University of 
Ktiusas arc almost the avt'rage, namely. O.G hours. The uniformity 
shown in tlic'requircments of these 14 institutions, which represent so 
large a majority of the total number of students considered, indicates 
that the institution.s in the western Missis.sippi and Mis.sOuriJi^allevs 
are bringing their requirements together on a very satisfactory basis, 
'riie smaller institutions show a greater tendency to fluctuate in their 
I'ojpiiremcnts. 

The subjects within the group of courses involved in this general 
study which have been required in the greatest number of institu- 
.titms are: General economics, usually a three-hour course; bu.sincss 
law, in amount varying from one throe hours: business organiza- 
tion. frequently united with business law far about the same amount 
of attention: corporation finance, in the same, manner but in some- 
whatdess degree; scientific maTlagomcnt, in seven institutions, for 
two or three liours. Business law, business organization, and cor- 
poration finance seem to be groiijied in a number of institutions into 
a single course, which may be required or optional for engineering 
students. U is, of course, a hasty course and can only give the out- 

•Oatn BlMviq wero not rocolved from ihe riUvereity of CHllfornln. tlio riilvcrally of 
Wnfibinjrlon. and oiljrrB. • 

The following i xcvrpt Is fmm a letter of the vice ohalrtnnn of the facolly of euglnorr- 
Ing of the University of CallforDlR received subsequent to fhe conference by the chair- 
man of tho commlttco on cominercltl rni^neering: rrescrlbcd subjects |>ractlcmUy Include 
nothing Ilka business law, business orgaolmtlon. etc. Students are encouraged to use 
ihelr electives for such subjects as economics, law of contracts, etc. WItbln the engi- 
neering departments coursos on marketing, labor and employment problems, sc^ntifle 
management, etc., are not oirered, except In So far as these aubjecta are dealt wUh In 
announced subjccta In the curriculum. The following statement, also received since the 
ronforencer relates to bustnesa training for englneera at the UnlvertUy of New Mexico: 
Blx semester houra*each in general economics and coat accounting have been offered alnce 
1020 In civil, electrical,' mining, and chemical engineering. The eDglncering atuAenU are 
required to take either 4 semesters' work In economics and accounting, or la some foreign 
language. 
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line of coiitriict principles ami the priiu'ii>les umlerlvin}; the orjiani- 
zation of the corporation. 

Cost accounting, political science, and psychology appear as re-‘ 
quired subjects twice each, altliough political science is an t»ptional 
subject in a considerably larger number. It is only an occasional 
institution which goes outside of the above-mentioned branches for 
.students in the standard engineering courses. The catalogue of the 
University of Washington shows an average graduation re<piirc‘ineiu 
of two seine.ster hours n. business taw. The University of California 
and Leland Stanfogcl University Innx; their recpiireme.nts f<ir gradua- 
tion indicated on a plan showing u large munher of elective houis, 
but very Tittle actually rcfpiired. For these institutions it is \indouht- 
edly true that students in large numbers include s\d)jects of this gen- 
eral chai'ucter in their work schedule, hut it is dilhcult to tleterinine 


with accuracy from the catalogues. 

The tendency to jieTmit students to select optional subjects tu a con- 
sidernlile extent makes it difHcult to arrive at positive iamchisions. 
The general resultant is slightly toward an increase in the time 
given. to business subjects, hut the tendency is not espec.iidly marked, 
and it is prob.able tlyi»t the limit will he nuiehed very .soon. 

Only three institutions west of the Missi.ssip|)i make si>eciiic ju'ovi- 
sion for carrying out the second rcc<iiiuucndal i«m of tht^conference 
com'mittee. 

Two of these schoeds, the Universities of Kansas and of Utah, have 
established cour.sos under the name of industrial engineering, d'hese 


are for tlie regninr four-year course and call for the completion of a 
considerable amount of work in economics. At 1he University of 
Kansas 2l hours ill general economics and aocountiiyi are required, 
witli 10 additional hours in scientific management, transportation, 
and business law. At the University of ITtah n general recpiirenient 

25 hours in this group of topics is required. These eonrses.in. 
indH.stria1 engineering correspond in a general way with those oll'oretl 
at the Massachusetts Institute of Teclinology,P(|nnsylvania State (’ol 
lege, Sheffield Seienlifie School, Cidmnhia lTniversit}>Now York Uni- 
versity, and several othoi-s. It is essentially a course in mechanical 
engineering with the business courses substituted for a corresponding 
amount of the more highly specialized work. At the University of 
Kansas the general degree of baoht‘lor of science is given, while the 
degree of bachelor of science in engineering is given on completion of 
the standard courses. 

The University of Nebraska has adopted a plan when*hy students 
may remain for a fifth year, to lie given over largely to work in the 
school of economics and business, following which another dfgiee of 
tlie baccalaureate grade is awaixled. 
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I'lie Univi'rsity of Kunsiis also iiiakos provision for students to 
takf live years in the university for the coiuplelion of the engineer- 
ing- rcHiuireinenta. d lus is based primarily on the plan of the 
simlent {h'voting (he lirst year of the period to general work in the 
oulh'ge of liberal arts, but (luring whieh time he would make a 
stal l in inatheniaties. With oO semester hours to bis credit he then 
enters the school of eugiyei-ring, where he completes the scdiedule 
•IS ii‘((iiired of regular Jour-year students, but with a considerable 
ni'.mber of o[)(ional hours which he may devote to business subjects. 

Of the coniiiaratively small nuinber »)f students who have followed 
this i>lan, a considerable portion actually take several additional 
hours in economics and sociology. 

The average number of semester hums reipiired for grailuation in 
the ‘dl> reported institutions is ll‘J.5. The average for the first 14 
b>7.4 hours. These figures should be given some weight in judg- 
ing as to the signilicaiK’e of the semester hour. 

'I'lie western institution is gradually coming to the idea that the 
engineer needs to have at least an iplrodnction to economics and 
business prkiciples. Many of the smaller schools are unable to carry 
through the program on an elfeclive scale. Tor the hulk of students 
trainetl in this section of the cmintry, however, there arc aH’orded 
ahundant opport unit ics to secure the work recommended by the first 
national conference on coimiuircial engineering, hold ih AVashipgtt)n, 
.hine, 

Iv. L. SACKKTT. dean of engineering, Tennsylvatiia Slate Col- 
'cge. This leport is based upon data from ‘27 inst itutions, having a 
:otal enrollment of 15,.^d6 technical students. All except “2 offer , 

e(*onomics for engineers, and all but 0 require it or some related 
subject. The average number of credits reipiired by those specifying 
economic subjects is 7.5 seme.ster eredifs, or nlmost 5 per cent of the 
total. There, are nuincrons variations in the same institution in the 
iiMpiireniehts in (lifTeront courses. In such case, the nqu'esentntive 
course was incliulvd. In praetically all institutions listed, economics, 
polil ical'science, and related subjects arc otTcred, and .probably elec- 
tions arc more numerous than the table shows. > 

F.conoinics an<l related subjects are valuable to the engineer; so 
are psychology, logic, social .science, law, -medicine, and theology, but 
manifestly only a limited amount of them can be included in our engi- 
neering curricida. Wc may in the future dist'ard some, of the engi- 
luvring subjects.. Some arc decreasing the amount of modern 
language or other cultural subjects, but on the whole the change is 
very slight. . 

A previous speaker has referred to the usual course in industrial v 
engineering as being practically the same as that in mecKanical 
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engineering. My interpretation would he slightly different. In the j 
institutions east of thfe Mississippi which have such a course, it is 
not a course in mechanical engineering, with certain subjects omitted, I 
and certain business subjects, such as those mentioned, included. It j 
is rather a more distinctive course, in which, while mechanical 
engineering is included, and electrical engineering also, there is a 
backbond wliich has for its emphasis production, management, or- ■ 
ganizatiOn, routing, and those fundamental factors in American 
economic industrial production. ! 

We can give in a four-year course the fundamental training in . 
engineering and also in economics or even in business j)ractice— a | 
supcriicial form o& economics. Four-year curricula in engineering | 
in American institutions have a fairly well-defined purpose. 'I'lie ' 
same is true of those in economics, business administration, commerce, 
and finance. Five and si.\ year engineering curricula are already 
here and in a few years will pn)bably be more numerous. These con- 
tain and will contain more of the cultural subjects and will permit 
limited instruction in economics or business.methods. But at present 
thcre-is a very definite and logical course for the student of engineer- 
ing in a four-year curriculum who desires to further fit himself for 
* business or executive \vork, and that is by taking a postgraduate 
course in an institution specializing in that particular subject. 

The conferences held on this subject by the committee on commer- 
cial engineering have been valuable because they have empliasizcd 
the commercial side of engineering, but the commercial is not the 
most important of high-grade undergraduate t raining in engineering 
The table shows that engineering college administrations appieciate 
the value of economics and related subjects and have given thenj some 
part 'in their cun iculum. Engineering is more broadly interpreted 
to-day than ever before, and service to humanity is the goal. En- 
gineering curricula ^re overcrowded, and the difficult problem is 
what to omit and how to broaden engineering subjects so that new 
emphasis may be placed on economy in design and operation of engi- 
neering enterprises and to so develop the instincts of management 
and responsibility to the public that the engineer and the profession 
shall perform a.more positive public service. 
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Rlufirntx niroUcd in certain instHutinnS— Credits and hours required. 


InsfiliilioD. 


O^'orpin Srhool of TerhnHopv 
Michigan Collccp of Mines 
Vniversily of Delaware 
University of Tenno^vir . 
rnivrrsilT of Wt^t N’lnnniu 
ithode Island Stato College 

Purdu6 University 

Uiiivpr?iliy (>r Ainfeima.. 
U’nlvmily of Miski‘v'itM»t 
PennsylvMni i Sfnte ( ’olli-pe 

Universj^yof Kansiu's 

Clemson College. North (*MruIina 
University of Vermont 
North r!irorm5v?t:itc 
University of Wl’-ermsin 
<>hlo State l*niver«ity 

University of lllmiiis’ 

Umverhily of Klorirt:\ . * 

Alabama Polyterhnir^ Insiiiunv,. 

University of Kentii«‘ky_ 

University of \'irpmi.i 

University of Nfirth (’arolina, 
University of Mnine .. 

Mi'higm AgririiMiiral Uolirgr 
t I’lversity of Muliignn 
New Hampshire Uolli gi 

Total 


Numlier 

of 

students. 


Average 
number 
semester 
eredlts re- 
quired to 
graduate. 


Average 
number 
pcmesler 
hours of 
bu.siness 
required. 


Average 

number 

seinesier 

hours 

elective. 



• UrifN'rtaln. ^ 

• .Altnvc do<'S nol include runimen i.d or indu<lrial cncinoerine 

• Freshmen nol Indiole*). 


courses. 


DUGALD C. JACKSON, professor of electrical engineering, 
Afa.ssnchusi‘f(s Institute of Technology’. This report is based upon 
data from .'iG engiueerihg schools other than State universities. 
I'he institutions range from schools of special character like the 
Ixiwell (Mass.) Textile School, t)rc.xcl Institute (Philadelphia), 
and certain smaller municipal uni\%sities of the Central West to 
long-ostnblished large engineering schools like Rensselaer Polytech- 
nic Institute, Massachusetts Institute of Technology, and the engi- 
neering schools at Cornell and Columbia Universitiea The terri- * 
torlal range is from our Atlantic sealwnrd to’the Pacific slope and * 
from tho^Gnlf States to our northern border. The 66 institutions 
are located in 22 States and the Distriefof Columbia. Pennsylvania 
stands first in numl)er of these institutions, with 10 of the 56 within 
its borders. New York State runs a close second. Massachusetts 
and California stand third and fourth. The range in character of 
institutions is fairly illustrated by the 10 in Pennsylvania: Bucknell 
University, Carnegie Institute of Technology, Drexel Institute, La- 
fayette College, Lehigh University, Pennsylvania College (Gettys- 
burg), Swarthmore College, Univereity Pennsylvania, University 
of Pittsburgh, Villanova College. In this li^ of 10, thv scope of 
eSOTC*— 24— ^2 - ^ 
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ojipineoring instruction dilTers widely. The numlior of cnpinoerir.p 
students goes from less than 7i) in one institution to nearly HOD m 
another. 

The questionnaire relates to instruction in subjects which are as- 
sociated with the business aspects of engineering practice and are 
collateral to the economic applications <>f the sciences underlying 
engineering:.'* 

Many of the answers do not distinguish between s«»nie of the sub- 
jects. Several observations (>f delinite character and service, how- 
ever. are to Ix' drawn from the answers. In the .'>0 institutions the 
subject of general economics hs omitted from the instruclion of only 
7, and these are mostly institutions giving what may he called intro- 
ductory or partial engineering courses. e. g.,the I'niversity of Toledo, 
which gives only the first two years of the engineering courses and 
e.xpects those slmlents who Avish to linisli in engineering to enmph'te 
their courses at the Ohio State rniversity or elsewhere. Two well- 
established institutions with cnmpreltensive engineering courses are 
among tliose that omit general economics, however.^ Moreover, tlu* 
variety of time allotted to this subject in tlu' various institutions 
shows that no eonsimsus of policy has hcen reachetl limarding the 

methods of teaching it ortho scope neediMl. 

business law is a veqniied study in a large, majority of the insti- 
tutions. ami most of (Imse omitting it as a direct snhject include 
some hnsine.ss-suhjeots in the curriculum of which legal illustra- 
tions must he a part, so that the curricula of very few contain no 
content partaking of the nature of business law. . 

The variety of treatment <Sr the avoidance given to the other sub- 
jects named in the questionnaire sliows that the pm^ence of any one in 
a curriculum is the result of some individual opinion or some local 
condition. The results indicate that there is no unit of tliought 
on their relntivo importance respecting each other or respecting other 
subjects. As the answers do not show tlu; experimental changes that 
have been tried in the curricula here, there, and else,\#»ere. the ques- 
tionnaire gives no indicatiou of tendencies in opinions yegai-ding thes«‘ 
subjects, rerhaps trial has not gone far enough to say that any real 
tendencies exist in this matter. 

Finally, the status of one subject, p.sychologx'. deserves tlionglit. 
In 9 of the institutions psychology is n required subject in one. or 
more of the ea^inocring courses. In 7 more it is optional in one or 
more of the engineering courses. The qiiestionnaii’e thus shows that 
16 out of the 56 institutions recognize psychology as an appropriate 
subject in the engineering curricula. As its intrwluction by these has 
in most cases been recent, it may be fairly assumed that the subject is 




• For llili of nuliject*. nee p. 15. 
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uiidcr tojit, that ofluM' institutions will also try tlu* ofTart of its in- 
t roiliict ion, and after a few years psychology will have proved its 
worthiness or unworthiness for a peiJiianent place. 

(iemu'alizations froifi the (piestionnaire are iinpracticahle, but the 
ilala seem to support the writer’s opinion that the engineering-school 
I'andties generally are giving some thoughtful study to the best con- 
tent of engineering curricula, that they are doing some experimenting 
with changes on their own initiative, and also are utilizing opinions 
and suggestions reaching them from outside, their own organizations. 
'I'oo great readiness to change would he unfortunate, as it might result 
^ in miudi confusion in educational processes. Expiriment must 
lu’ogress cautiously and in an orderly manner, htit more delinife re- 
lied ion and <*x])eriment on edncational processes and the content of 
cuiricula are nece.'^sarv to bring the engineering courses into their 
most serviceable place as feeders for the prf)fcssional engineering 
grou}>s .serving the industries and other engineering branches. If 
these ((^nfeivnees of tlio coininittee on cominercitil engineering slioidd 
stiinnlale to deeper rellection and limre. thorough experimenting of 
the nature refericd to. they will perlorm a great sorvioe to the cause 
of engineering I'dneation. 

(i. L. S^^ iriGETT, United State's Bureau of Education. The 
hdlowing re|»ort on current practices relating to engineering cotu-ses 
for .students (d‘ htisiuess in colleges and univtysit ics is based iijmn data 
furnished by deans or head professors of business or economics in 
cf)llegcs or tinivers.ities in which engineering is taught. The ejties- 
lionnaire. dated January 3, sought this inforihation— number of 
si'iiiester hours, elective or required, for students in business in the 
following engineering subjects^: (a) Shopwork; (&) properties and 
.-t length of materials; (c) drawing and niachincry analysis; (d) ap- 
plied mechanies, including hydraulics; (c) general course in mcchani- 
eal engineering; (/) general coura' in civil engineering; (ff) general 
cour.se in electrical engineering. 




St)H.II'Xrj’S AND BUSINKSa STUDENTS 


A I, ARAM A. 

Dniver.slly of Alabnnin, Tlie proliloni of combining engineering and cbm- 
iiierciai work is satisfaetorlly solved In this university by the induatrlRI 
iimingeqient course, of ft*ur years, in the college of engineering, leading 
to the degree of bnclielor of science In Industrial management In the 
lirst two years the work Is straight engiucoring, with the exception of 
the course' in American economy. In the third nnd fourth years other 
commercial subjects are introdUcetl, constituting in all approximately 
one-fourth of tha^^r-year curriculum. 

• Horcrence to tbeae aubJccU A the body of this •tnteniont will be according to letters 
In tbe assigned order; for exsople, ibopwork, (•) ; general course In inecbsnlcal engi- 
neering. (e) ; etc. . 
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ARIZONA. 

Univtrsity of Arizona. Every student registered for tlie tmohelor of 
Scienee degree in eouiinerce is allowed ‘JO free electives. 'I'liesc may 1**^ 
taken in engineering subjects which he Is qualified to outer. 

ARKANSAS. 

Uulverslty of Arkansas. Twenty-seven term hours may be selected from 
the courses offered In the college of engineering. 

CALIFORNIA. 

Callfonila Institute of Technology. Semester hours required of husliic.ss 
students: o, 4;*b, 7; c, 10; d, 14; c, f, ami n, 34 ; alternntive. chemistry. 

9; physics, T2; muiheomtics, 7. The suhjeets listed form part of course 
In engineering economics and are compulsory for all students who enter 
for the degree In E and E. Buslne.ss and economic suhjc< ts may he 
elected by students In other departments, howewr. A complete redraft 
. of the whole scheme Is now in process. 

University of California. No students in business lake tlie listed courses, 
although students in busine.ss isight take them if they wen? willing to 
take the necessary prerequisites. 

University of Santa Clara. Not permitted to take any engineering suhjcct.s. 

T^nlvcrslty of 'Southern California. A very limited nnmlier of courses • 
’ xay bo taken hy commerce students and conni as electives, luit tliere is 
as yet no definite cooperation between the department ‘of engiiu.M'rlng 
and college of commerce. 

COLOIUDO. 

Colorado Agricultural College. Business .sul)jecls not offered. 

Coloraj^o College. At present no credit is given in the luisiness department 
for these listed subjects. 

Coiorudo School of Mines. A business curriculum is not offered. Engineer- 
ing students are offered some business subjects. 

University of Colorado. No credit given in these sulijocts. 

CONNECTICUT. 

Yale University. Course In busine.ss adminlstrition, n graduate course, 
formci-y given In Sheffield Sclentlflc Schooi, dlscontin;u’d. , lOngl- 
neering students requiredito take course In ecouomlcs, business, finance, 
and accounting. 

DELAWARE. 

University of Delaware. Accepted on transfer a maximum of 12 fn'mester 
hour credits in such englnwwlng subjects ns constitute definite studies. 
No credit allowed for strictly lnl)oratory work. | 

DISTRICT OF COLUMBIA. 

Howard University. Students In business course may elect subjects in 
engineering provided they have the prereiiut.sltes. Students In engineer- 
ing are required to pursue courses in busines.s and ct'mnmrci.Tl law, 
economics, and business organization. 

GEORGIA. 

Georgia School of Technology. Students may take the first two years in 
electrical, mechanical, civil, cliemlcal, or textile engineering, or arcliitoe- 
ture, and then take commerce during the Inst two years; or tliey may 
elect to take the straight four years in commerce. . In the latter case 
should their future objective Indicate the necessity of knowledge in 
some engineering subject, they may elect appropriate engineering sub- 
' Jects approved by the heads of the departmeiita concerned during the 
last two years. 

Unlseralty of QeorglA. No credit for engineering irobjects. 
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IDAHO. 

l iiiversilfy of Idaho. Plana, not .vet npprovetl. will permit husiness stu- 
dents to take several suOJc*'ts fn technical departments that hear 
(lire<-tl.v on tlie special field in wlilch they are interested 
ILU.\(US. ■ , 

Nortliwestern University. Course In ’commerce- is a two-year .senior 
cnllcfic course. Not practicable to allow much ran)te in the listed sub- 
jects us electives. Such comhiiiatlons as h.vdrnulics, or electricity, or 
niiichliiery analysis, and accounting, ^or salesmanship, or advertising, 
would he treated ns Individual exceptions to the genorni curriculum 

I'liiver.s-it.v of llliBois. Shnpwork, i)roiK>rties and strength'of materiul.s, 
and gcneml courses in civil and electrical enRineoring are olTered In the 
Junior year, and general course in mechanical engineering In the senior 
year. The followinc numl)er of s<>me.ster hours are required of all stu- 
dents in iiula.strial administration In the following subjects:' o, 4; 6, 3; 
c. A and g, 4 each. • > . » 

fVDIA.NA. . 

Purdue University’. Has no school of commerce. 
inWA. 

State Univer.><it.v of Iowa. Subjects are not taken. 

KANSAS. 

Univcr.siiy of Kansas. Subjects are not allowed 
KENTUCKY. 

Univer.sity of Kentucky. So far there has been no tendency for bu.siness 
students to take engineering subjects. A po.sslhinty of the plan will be 
suggested in next .year’s catalogue. A total of 30 hours of work In 
engineering may he taktui. None required 
LOUISIANA. 

I/ouIslapa Slate University. Hn.s nn curriculum In business administration, 

Tulune University. No Joint course In engineering and commerce 
MAINE. 

University of Maine. No provision for students In buslne.ss to take these \ 
co.ur.ses , might be allowed when classes are not overcrowded 
MARYLAND. 

Johns Hopkins University. Students Ln the college of arts and sclence.s 
si»eciallzing In political economy -may elect subjects In engineering If 
they so desire, S»t far, however, there have been no such casos. AH our 
undergraduate students in engineering take a >4ull year of political 
economy. 

University of Maryland. .Although no specific arrangements have been 
made to peralt commerce students to apply technical engineering sub- 
jects such ns these toward satisfying reciuirements for the commerce 
degree (bachelor of sciences In economics), we will be willing to do so to 
a lindtod extent. 

MASSACHUSETTS. 

Harvard University (Graduate School'of Business Administration). Engi- 
neering syno])3ls is offered In the second half of the first year In .the 

. Industrial management study gronp on engineering. The purpose of 
this course Is to Impart a sympathetic understanding of general prob- 
lems of engineering In lndu8t^l^| management, with a view to helping 
the manager to reach proper decisions In matters Involving technical 
considerations as a major element. The course deals with the scope 
uud limitations oi the engineering staff and the weight their technical 
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MASSAI’llUSE'lTS— (.’ontinuetl. 

point of view sluiuld lie niveii in mu-liinp hiisiiiess «le<‘lsions. ' Pic.vldon 
will be mu(ie for laborutory sbopwork imil instruction necessary to :i 
clear umlerstumlinj: of simple niecliank-al enKineeriii;: in-.ililems, Tlie 
principal sulijects lalcon up are: Huil(liii>;s ami const >uctiou ; facinry 
tools; internal transportalien ; power; research ami technical devclop- 



MK’IlIGAN. 

Michigan Aprlcultural ('olleiie. lias no luisfness students. 

• Ikijverslt.v of Detroit, romniorce and tlnance deiiartmenf has no worhlnu 
arraiiKemetit with the enpineerliiK department. Eacli dcpartnienl i^ sep- 
arate and independent. 

MINNESOTA. 

University of .Minnes<»tn. Siihjeet.s not olTered to business students. 
-MiSHOUUl. • 

University df Missouri. Semester hours ehs-tive for business stmlcnt<»l o, 
4; b, ; r, H. Two years of c(dlece work retjuired for admission tollbe 
s«-hool of bualne.ss and pidilic administration. Stmlents who desire sllop- 
work and drawinj; elect the.se suh,lecis while they are in the colbtaAof 
arts and sciences. SludiM.ls will not be permilteil to elect for creUit 
proiiertles and sireuKth of materials until after they have entered tl 
school of business and public adjuinistration. Gemual courses in ef 
9 plneering arc not <ilTered in the scbo<d of enpim-erint;. Students in tl 
school of business and public admlnlstration^^^e pennilled to ele< t othei 
subjects in engineeriuK for which they are preivianl, subject to the ai»- 
proval of the «leau of this school. 

MONTANA. 

Montana College of Agriculture and Mechanical Arts. StiuUmts not per- 
mitted to take these subjects. 


NKIIRASKA. 

University of Nebfaskn. The students In the college of husiness admliils- 
‘trutlon may take dO s<nnesler hours In engineering snbje<'ls. hut very 
few. If any, have as yet availed themselves of this privilege. The col- 
lege of engineering, on I lie other hand, offers a fifth .venr. during wldcli 
their graduates may take chlelly business suhjiKrts, after which they 
receive from the college of engineering the d(*gree of haclielor of .science 
In coinmen'lnl engineering. 

NEVADA. 

U^erslty of Nevada. Has no sihool of commerce. All business sab- 
ots offered arc free electives and may be taken by any student in the 
university. 

NEW HAMPSHIRE. ^ . * 

Dartmouth College, Amos Tuck School of Admlidstnitlon and Flnauee. 

Semester hours elective for business students; c to y. Inclusive, 3: struc- 
* tures, 3; heat and power. 3. Permission to elect these subjects grnnte<l 
• ^ t®' business students in 1920-21. A one semester engineering course 
called engineering In business Is 'gives by the Thayer School of En- . 
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Nf» rroilil nllowod fiH* llipse 


MOW IIAMI'SlMl{K-(’oii(lmu..l. 

Kiii'-Ptiii); to swoiKl-yt'jir students wlm elect the course. The ccneral 
policy Jiiis been to try to select from lly> whole Iwo-yenr course ofTered 
liy the ciiKineerinp school those phases of It which would he most 
e.ssciitiiil for business students wlio pinn to enter the field of production 
NEW .IKIISKV. 

Ituipcrs Colh'pe. tins no business cour.se. 
m;\V .MI’.Xiro. 

Colletic tif ,\y:rieulture and Metdimdcal Arts, 
snhji'cts in husiiK'ss trniniii!' course. 

Stale I niv(‘rsiiy of New Mexico. Students in tmsiness rarely lake any 
ctiirineerin:.' .siilij('<'t s ; [io.s.sili|e ns electives. * 

NEW YOUK. 

t’oiundda I niversity. Students in the scliooi of husine.ss inn.v take the fol- 
lowim; enpineerinit elective; .ManufarturinR i>rore.sses and mnimpetnciil. 

t'omCil University. Has no sclioul of business or Rroujt of Buhject.s In this 
held. 

New York University. The two followinp courses, to which Mnnnpenients 
1 ami 2jiro |nerc«piisiie. are ofTered in 1022-2:1: Mechanics of nianape- 
nnaif (4 ]ioinls), the oh.lcct of wliich course Is to acriuaint the student 
wifli tlie usi- of various laltor-savitip equiimient used In the Industriiil 
field. It inclinh's tJie use of various devlcp.s. sncIi as planning hoards. 
l»owcr meters, cost recording macldnes, wpigldng nnd counting dovicc.s, 
coimimidcating systcm.s. duidicating devices, cnlndating mnclilnes, etc., and 
macliinery niul fnc(«)ry ennipmeni imnl.vsls (jvroltaldy 4 points), tlie oiijcct 
o| wldcii course is to give the sindent a working knowledge of the me- 
clinnicnl e(|Ui|nacnt, nunddnery. tools, etc., used in various tyives of indns- 
irial pl.ints ,se tlial he. as a imnnigcr. or as an cmplo.vee, will he ncqunliifcd 
witli the mcclianical end of tlie luisiness iiml can tidnk and talk Intelli- 
gently along lids line with other men in the industrial organization. It 
hicludcK drn fling-room mcilmds nnd Interiuptnllon of working drawings, 
descrllves tlip iiattprii shop, foundry, foundry ei]id|vincnl, prncllcp und 
niel.'ils used, forgt' sliop nnd niotliods, tool room nnd Us eipiipinenl, 
cull iiig tpols. imipjilne tools nnd tlieir uses, wood-working machinery, 
le.xiilc iWcIilnery, etc. 

S.v iacn.se Unlvcrshy. Semester hours eleetlve for business sludenfs: a. 14 ; 
h. (I; c. li; d, 1); c. 0; f, 2\ fi, 10; shop management, 2. Permission 
grained huslness students in 1021 to elivl the.se subjects. 

I he ( ojloge of the Ulty of New Y’ork. Snhjoct.s listed are open ns electives 
hi the Htudent.s who are .specializing In buHiness. Other subjects in 
the eiigliKierlng field arc also allowed to siinleiils of business as eU*ctives, 
provided lliey take them In proi>er sequence nnd meet the usual college 
I'euulrenienf.s in Ihe malter of iH-erequIsIles. Degree qf management of 
husliio.ss n<lininistrntloii Is grunted on the completion of the five-ycnr 
coarse, of which two years are from the fundniuental college course 
leading lo one of the liberal degrees. The student then specializes In 
huslnes.s nnd has also a range of election which can embrace enginei>rlng 
jis well as other subjects. 

UTIl CAROLINA. 

North rarolinn SlaU> College. Niiiniter of semester hours elective for busi- 
ness studejits; a, 3; 6, 3< c, 4; d, 6; e, f, nnd p, not given, but would 
allow to elect as much as hours If wanted. Semester hours required 
of hiisln«B students : o, 3, in one curriculum. Twenty semester hours of 
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NORTH CAROLINA^Coiitlmiod. 

fret* electi\'V8 allowed In Junior and stniior yours In Ronernl husinoss 
course. The student cun. take tlicin all in tl>e eiu;ineorin^ doimrtment. 

In the shop management course students must cliooso one of tliesa 
groups. Would prefer to follow the suggestions contained in the lust 
parugraph of your clrcnlar letter.* 

University of North (’urollna. Semester hours oleclise for husiiu'.ss 
students; a, b, e, and d, J each; c, f, and y, C each. , 

NORTH DAKOTA. 

Unlversrtty of North Dak«»ta. rommerce students may elect tliese siilijects. 
No spe<.‘lal i*ovision Is made, however. 

OHIO. 

Ohio .State University. Working out relutinnships with the college of 
engineering. 

Municipal University of Aknm. Semester hours eldtive f*>r Imsincss 
students; n, 4; 6, G: c, GVi : d, (»; c, f, and g, 1-Mj. 

University of Cincinnati. .Semester hours required of Imsim'os shidcnls; 

6, 5; c. 5; d, 6. Subjects «. h, c, and d have hetui re<iuir.Ml of husincs.s 
students since 1910.. The shopwork is obtained by the student in work 
performed for remuneration In manufacturing plants. This wtirk ob- 
tained under direction of the university coordination <lei)urtpient. as in 
the case of engineering students. The cooiK-rative part, Involving .diop- 

‘ work, covers the first two years’ time of the student. The essentials of 
engineering in the various branches mentioned are given in several 
cour.ses during the first two years of work. The students pursue the 
regularly prewribed courses in these subjects for all engineering students 
during the years prior to entrance into the strictly commercial or 
business subjects. 

OKLAHOMA. 

Oklahoma Agricultural and Me<-hanlcal College. Stuilenls are iicnnitled 
to take any engineering subject they desire. Drawing 'm required of all 
students In the first half^of the freshman year. Ollier subje«-ts may 
also be elected by tlie stmlent who wants this type of work. Seniors 
are urged to take works mimagement as an elective. 

ORKOON. ' I 

Oregon Agricultural College. All students have ti general option of 4r» 
^ credits out of 207 which may be taken in the listed- subjects, in addition 
a minor In commercial engineering is offered. . 


I 


i 


I 

I 


PENNSYLVANIA. 

Carnegie Institute of Technology. Tlie course in commercial englmvring 
extends over a period of four years ami leads to tlie degree of bnclielor 
of science In commercial engineering. The course is especially dc.signed ^ 
for men who would enter thosa fields of work where tlie problems to lie 
solved have to do in the main with prodnctlon, finance, and distribution, 
rather than with engineering research, design, and construction. The 
subjects of Instruction group themselves ftaturall^ under three lieadiv— 
fundamental, engineering, and commercial. Fundamental subjects are :. 
Mathematics; descriptive geometnr; physics; chemistry; English ; p.**!'- 
chology ; and economics. Engineering subjects aijp ; Engineering , draw- 
ing and sketching; practice In pattern shop, machine shop, and forge 
and foundry ; materials ; applied mechanics ; machine design ; and theory . 

• Befers lo ^mmsodation of the 1019 conforenc* celstiog to third sad fourth currh 

cola saaestloos (Ct ^ 1 of this buUoUii^. 
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IMCNNSYIiVA NIA“ ContInufHl. 

and applicnllon in 'clvll en^iiu^i'rinK, rneclinnlrnl riiirinoorinj:, and oUh?- 
trical euKinee^in^^ Commen-lal subjects are: Iiuliisirral history; statis- 
tics; economic i)roduction ; industrial niuna^emerit : prrsoimrl ; safi't.N 
:md welfare; letters and ro|M»rts; accountliii^ ; coininerrial law; baukiriL' 
and cr(Miit; corporation linance; advertising; and selling'; d<»mostic ami 
fi»n*i;;ii trade; and transportation. 

G(»i t;. slnir^ Colie;;e. The listed subjects are not open to studijnts in iaisl- 
ness adininistnilion or to those majoring in oconi»niics. ^ 

Lafavette (*oIlegi\ 5>emester hours (‘Undive for business stuilents: r. H; d. l\. 
riaiiisylvanla State ('ollege. Semester hours eUAdive for business stmleiits: 
Industrial .aecoiinis, 3; seientitic management, .‘1; Industrial organiza- 
ti<m. 3. Semester ffours n^iuired of business students: Industrial man- 
agement, 3. Iir the industrial engiiuHTing courst* students receivt‘ tlie 
Sana* instruction in fundamental engineering and gt'oeral subjeets as is 
gi\a*n to all of the engimvring sludenis <if the ^ther courses. The special- 
i 4 (*d imlustrial enginet'ring subjects in the Indtisirial engintM*rinL: curri^ai- 
lum are: Orgjinizatlon ; jidmlnisl ration ; tlim* ami inoion study; safety 
(‘ugiiieering; industrial relati^ms; iK*rsonnc*l — including employment, ii^- 
dustrial c(»sts. fartury planning, sln»p eeonomir.s, mamifaclnring methods, 
purchasing, receiving and st<‘ring, routing and schtHluling. production 
contnd, and scienlilic immageimdit. 

ITilversity of Pennsylvanln. Mtvhunieal drgwing. 3 hours. First olTeiHMl 




as an elective in • 

I’niversity of Pittshurgii. Semester hours Jective for business students: 
Ot C; h, S; c, S ; 4 ; desigxx, 4; power plants, 4; and automotive engi- 

m*eriiig, 8. 
iniODK ISLAND, 

Brown University. Semester hours elective for business students: h, 3: 
c. 3; d, 12; r, G; p, 0; and Industrial plants. 3. Applied rntwlmnics, rn- 
cluding hydraulics, not readily elective by students in business; may be 
taken, however. 

Rhode Island State College, Has no business students. 

SOUTH DAKOTA. 

University of South Dakota. Semester hours ehnlive for liusln^-.ts 
students: n, 12; b. 0; dniwinK, 8; machinery annl.vsls, (5; and d, fl. 
T«>tal not to exceed 24 semester hours. 

TICNNKSSKK. 

University of Tennessee. Semester hours required of students Inking; 
courre 111 factory management; a, 6; b, 3; c, 6; and e (steuni engineer- 
ing), 3. These subjects were required In 1932. 

TKXAS. 

University of Texas. Very few business students take engineering sub- 
jects. Such subjects are not required. A student inny,^ if he desires, 
use his elective credits on any engineering subject for wlilch he tins the 
prerequisitea 
UTAH. 

f 

University of Utah. Semester hours elective for business students: a," 
10-18; c, 9; d, 18; c, 6; f,9; g. 8. 

VERMONT. ' 

University of Vermont No provision for election of subjects in <*oilege 
of engineering. 
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VIRCilNIA. 

I'niversity of Virgiola. Florlive for business stiulenls: One semester hour 
In cost accounting ns applied to eiigine«*nng. and t'vi. semester limirs in 
business administration for engineers. In addition 12 session hours 
taken at any time, of subjt'cts a to f/, inclusive, may be credited ti>%vard 
a haclieior of science degree in commerce. 

Virginia rolyteclinic InstiUitc. Uas no business cour.se. Course in com- 
mercial engineering embraces a number of subjiVts in various brandies 



of engineering curricula. 

Washington and la?c’ I iruersity. No definite coordination "of engineering 
and commerce work and no course in commercial engineering. Students 
in commerce required to take one course at least in physical science, 
and permitted to take 18 .semester hours electives. Kngincering sub- 
jects are avnilalilo as elective.s. Hopes go l>e aide to offer next year 
a regular curriculum course in commercial engineering. 


WASHINGTON. 

State College of Washington. Semester hours 
students ; o, ti ; li, 4 ; c, 8 ; d, 14 ; c. 12 -ilO ; f, IS -.82 ; 


elective 
;/. 28 82 . 


for 


business 


WEST VIRGINIA. 

West Virginia I’niversity. No formal curriculum, siiccial school or de- 
partment for commerce. The department of economics has most of tlie 
Inisiness subjp<1s. Students in this department are not axpected to take 
the listed subjects, hut for special ca.se.s such work miglit he iHumitted to 
count. 


WlSt'ONSlN. 

Marquette University. Students do not take any of these subjects. 

University of Wisconsin. Electives in the college of engineering to the 
extent of 20 credits permitted to juniors and seniors In the eimrsc in 
commerce. The only limitations on such electives is that the students 
must have had the prere^iulsite for any siitJect elected. 


WYOMING. 

University of Wyoming. About three hours in each years work alhoved 
us electives in these suWeeU 


DISCUSSION. 

ERWIN H. SCHELL, Depiirtmont of Econoniirs, M:is.siichusctls 
Institute of Technolog)'. Our worl; in the field of business does not 
deter us from the prime activity of training engineei-s. Mfe hope to 
develop Administrative engineers in the course in engineering ad- 
ministration. Nineteen professional courses arc ofTcred by our in- 
stitution. The work required during the first y^r is cist«ntially the 
same for all courses and comprises the following subjects put in 
their order of time requirement: Chemistry, mathematics, physics, 
English and history, descriptive geometry, military science, elemen- 
tary machine drawing, physical training, and mechanical drawing. 
At the close of the first year the student chooses his course, and if 
he elects engineering administration he has throe options — civil, 
mechanical and electrical, and chemical engineering, and most of his 
time in the next three years will be spent upon these engineering 
subjects. 

- - ^ j 
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e thorou^lily believe in instilling in these men the principles 
ami practice of the scientific method, and we l>elieve we can do it 
ihroiigh the engineering cafuises far better than wo can through the 
nonenginoering courses. The subjects not strictly technical en- 
gineering which are included in the course in engineering adminis- 
tration are: Second year, accounting, English history, politicill econ- 
omy, military science; third year, banking, English, industrial 
organization, industrial relations, report writing, securities and in- 
vestments, a^id statistics; fourth year, business law, business manage- 
ment, cost accounting (thesis)^ 

Jhe following illustrations indicate course content of a purely 
engineering coiii'sc and that in engineering administration. In botii 
courses .the nonenginecriug subjects are in the minority. 

'I he tollowing subjects are available in general o])tion courses for 
imrely engineering students: Marketing methods, production inelh- 
i)ds, investment iimiuce. banking and finance, economics of corpora- 
tions. business and patent law, English (contemporary literature). 
English (contemporary drama), informal ptiblic speaking, Lincoln 
and the period of the Civil A\ ar, political and social problems, the 
human factor in business, the engineering field, engineering pub- 
licity, appreciation of music, and international law and American 
I'nreign policy. 

I'lie subjects |)rescnted in mechanical engineering which are not 
presented to engineering administration students are: General 
stmlies, industrial plants, mechanics of engineering, mechanism of 
machines, dynamics of machines,* forging, pattern making, and 
power-plant design. 

I'lie subjects whic-h receive greater emphasis in mechanical en«»i- 
Meeting than In engineering administration are: Heat engineering, 
engineering lahmalorv; foundry, machine, and bench practice; 
political economy, muchine design, mechanical engineering drawing, 
engineering electives, materials of engineering, and testing materials 
laboratory. 

The subjects which receive equal emphasis are: Applied mechariics, 
physics, mechanism, elements of electrical engineering, machine 
drawing, hydraulics, hydraulic engineering, electrical engineering 
laboratory, %.nd general engineering lectures. 

.The subjects receiving greater emphasis in engineering administra- 
/ tion ate: Tliesis, surveying, electrical distribution and transmission 
of power, central stations, English, and report writing. 

The subjects presented in engineering administration which are 
not presented in mechanical engineering are, with number of assigned 
hours: Accounting, 90; cost accounting, 110; bulking, 80; securities 
and investments, 70; statistics, 60; industrial organization, ' 

ness law, 180 ; business management, 300 ; industrial relati 
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The following statistics were collected from graduates of this 
course of engineering administration. Members, of the first gioup, 
graduating in 191T, are engird in the following occupations: Ad- 
ministrative (president, vice president, treasurer, etc.), 4: executive 
(superintendents, managei-s, etc.) , 8; functional (purchasing agents, 

inspectors, etc.), 3; 
• technical staff 
work, 7 : manage- 
* inent staff w o i k 

(whicli has to do 
with nonengincer- 
ing problems), 4; 
clerical work (none 
are operatives or 
apprentices) , 1; 
merchants, whole- 
sale and ratail, 1: 
sales, advertising. 


400 



1* 


1- 






3^ 

^OO 












200 











1 

too 

1 






1 





111 

_ 

L 


MECHANiaL 

ENGINEERING 


ENGINEERING 

ADMINISTRATION 


AND 


and publicity management, 2; salesmen, agents, and representatives, 
2; teachers. 4; and one in the United States Army. 

Statistics from 300 students from all classes show the following 
occupational divisions: Administrative, 14; executive, 24; functional. 
9: technical staff work, including research, 84; management staff 
work, including research, 53; clerical, 14: operatives and apprentices. 
28; merchants, wholesale and retail, 4; sales, advertising, and pub- 
licity management, 16 : ^ 

salesmen, agents, and COMRAJM^ON OF COURSES 11 

representatives, 46; THIRD YEAR, 

and teachera, 14. ▼ e « 

J. G. C ALLAN, pro- 
fess or of industrial 
management, Harvard 
University. In teach- 
ing business to engi- 
neers and engineering 
to business students the 
question is one of re- 
sults. Engineers may 
manage, and often do. 
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Business students practically , never do their own engineering. 
There is a distinct relation tetween engineering and certain types 
of management, while that between* business activities and engi- 
neering is of a totally different character. Wise teachers of 
a ng dneering and. of business alike realize that the world is full 
of millions of facts, 'and that the teaching of facta Is facts is 
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liopeless. It is necessary to present methods, to show typical facts 
in their typical relations. Related facts in either enfrineerinp or 
business are carefully selected to convey a certain developed aptitude 
and a certain broad attitude of mind, materially different in the 
two fields. 

The spirit and content of engineering teachiiijr is necessarily tlint 
which arises from a picture of the world as a place ruled by laws. 

I relatively precise, and which follow exactly natural relations." Busi- 
iiess training iaithat in which the outstanding foreground consists 
(*f man-made reBitinns. underlain it is true by law^, such as economic 
laws, but rather renmtely obeyed. When we dciil with man-made rela- 
tions. that is usually true; and the degree to which the laws are fol- 
lowed varies with different countries at different times. 


Prominent inevorj’- 
bodv's mind now is 
the business cycle. It 
juay vary from 3 or 
4 years to 10 or 12 
years, and may be fol- 
lowed with some de- 
gn'c of precision and 
be therefore predicta- 
ble, or it may not. A 
slowly building pic- 
ture, or rather a 
dramatization of life, 
is being built up on 
th?" one hand in the 
mind of the engineer 


a 


\A 


500 


FOURTH 

TERMS 


YEAR 


TERMS 


400 



2^ 


FI 


Pi 













200 









1 

too 















td 


MECHANICAL 

ENGIN-EERINQ 


ENGINEERING 

-ADMINISTRATION 


■HOURS ASSIGNED TO NON- ENGINEERING SUMECT5 
> HOURS ASSIGNED TO THESIS f USUALLY NON- ENG.) 

MA5JI I MST. or T8CH 

and on the other in the mind of the business student For the one, the 
engineer, a picture in which there are precise relations controlled, 
rather absolute conditions, and a somewhat hard and fast organiza- 
lion, not merely of the instrunaentalities of production, but of men 
l)chin(l these instrumentalities; and in the mind of the business man, 
customs, and those human relations which can be swayed J>y eloquence^ 
by apprpach, by all of the intangible and fourth-dimension tiling 
(hat make a business man successful. Therefore when we are sup- 
plementing thepictuce from an educational point of view rather than 
a pragmatic one, we should supply the wanting element. 

Tlie relations in business are relations of mind to mind. They 
contain much more of error and are deal injjyjkra tray with a harder 
problem. The engineerings^proach tsj^on the contrary, one kind 
of dealing of mind with mitter. It has for the business student a 
particularly educational effect and value, in that the analogies and 
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parallels of dealing with mutter and dealing with mind are im^wr- H 
tant and ilhiminatinp. For the imiely engineering student there is | 
a danger in dealing with peoj)lc in that it involves more variables I 
and e«juations. The solution is never determined, and the results I 
vary with the most intangible and difficult elements in tho swaying | 
of the minds of individuals and masses. ^ | 

There arc times when the engineer knows the value of time perhaps | 
as well as any man in practice; hut there are also many occasions 1 
when the'lack of alertness and adroitness and astuteness, those things 
that involve the sense of time and a quick perception of relations and 
effectiveness, is apparent. The structure of the business world and 
business instrumentalities arc not quite the same when pro.-onted 
as a matter of information in education. Any business course for tho 
engineer, however, should he so presentcnl ns to carry as imn h as 
possible of this intangible picture and dramatization of read men 
working together. The content varies, naturally, with the different 
courses. "U’e do have admirable courses in uccomiling. abst)lu(oly 
essential, and business law that offers a substantial amount of the 
general picture of the structure of Imsincss relatioms. 

A different situation presents ilsidf in leaching engiiicoring to 
busine.ss students. Frequently they have to he told why- they should, 
know anything about engineering. They think they can control en- 
gineering, not realizing that the type of engineer being turned out 
from the modern course with the business content has a 50-50 
opportunity to control them. Control is essentially an engineering 
approach to business. Precision and sincerity arc also things that 
the businessman in embryo has to learn. Tliey arc not essentially 
engineering attributes, hut arc so conspicuously. 

Engineering aebiovement is a dignified and important phase of 
activity. Business men should he able to fofluw the major details 
of it, to sit down witl» engineers and sympathetically undcr.stand 
their point of view, their prohlcms, and tho metluKl of attack, the 
onlv one which will successfully solve these problems. 

COMMITTEE ON RESOLUTIONS. 

The following persiwns were appointed by the chairman of the con- 
ference to constitute a committee on resolutions: 

P. F. Walker, dean of engineering, University of Kansas, chair- 
man; George W. Dow'rie, dean, school of business. University of 
Minnesota; C. R. Mann, chairman of operations and training divi- 
sion, General Staff, War De]Xrtment; Joseph W. Roe, professor 
of industrial crtgincering, New York University; C. F. Scott, pro- 
fessor of electrical engineering, Sheffield Scientific School, Yale 
University; and W. E. Wickenden, assistant vice president, Ameri- 
can Telephone & Telegi^ph Co. • 


SECOND SESSION. 

Presiding Officer: F. B. Jewell, Vice President, Western Electric Co,. Ine.. NeiO 

Yori^ City. 

^ 

COORDINATION OF COLLEGE TRAINING WITH THE INDUSTRIAL 

DEMAND. 

Julnt paper hy H'. .•oIIpk.' of eiiKln«MMlns, and ir. V. Hinwham, director 

of tlio division of foopenilive rf«f:irc!i. Cnmouie Institute of TcchnoloKy. (Read liv 
l>uc!or HiD^'Uam.) 

Coordination between college training and industrial demand is 
easily aeconijilished when the two interests involved have a conimtui 
vioA\point. lUit educational institutions are too often unresponsive 
to outside educative inHuences, and industry often does not appre- 
ciate how the colleges nuiy l>e of service by providing trained men 
and women. J he World AVar. however, demonstrated how much 
lielj) .scientific and technical institutions can render our producing 
and manufacturing interests, and it likewise opened the eyes of 
(hose respttnsible for educational methods to sources of inspirati^ 
and guidance of whii*h they had nev(>r before lx*en aware or at least 
had ignored. One may now turn to almost any lipe of business or 
industry and lind at once alert minds, active, energetic c.xecutives 
who are more than ready to cooperate with our colleges and uni- 
versities. 

The highest ideals in education can not be .s<>rved solely by the aid 
of even the fullest measure of cooperation with the industrial in- 
terests; and students must not be led to think that earning jiower. 
efficiency, liigh production, etc., are the fundamental considerations 
-•ven in a technical engineering course. Some educators are disposed 
to emphasize the immediate ends of educational work, ^^any agree 
with the statement of Helmholtz, that whoever in the pursuir of 
science seeks after immediate practical utility may generally rest 
assured that he will not seek in vain. 

The college tries to accompli.sh a double purpose, usually in four 
years— to train for citizenship and for earning power; to develop 
an understanding of the ideals of the past as well as a knowledge of 
our fellow workers of to-day; to impart a love for the higher things 
of life and a spirit of fairness and self-sacrifice in our everyday 
relationships. Technological institutions accomplish these ends more 
fi-equcntly than do the “ old line ” colleges. But engineering coursw 
have a way of becoming dangerously narrow. 


27 


28 


OBJErTlVRS IN COMMERCIAL/ ENGINEERING 


From the earliest days our best teachers in technical collopos have I 
been teaching about men, but they have dwelt mainly upon the j 
ethical questions of business and engineering. 

Recerji.^’ents have ern])hasized the necessity of training engineer- | 
ing students so that they will appreciate the business phases of their 
technical employment. There is now available a fund of knowledge ' 

with which all graduates of technical institutions should he familiar; j 

material dealing with economic, psychological, and sociological (pies- 
tious, with men and their relationships one with another. 

The industrial demand for c'urricula modifications is becoming in- 
sistent. To wl»at extent should colleges and universities meet the . 
demand and still do justice to the students, in the larger cd\icative 
sense, and in what measure are the institutions able to satisfy tliis 
demand^ In other words. imw can college training be coordinated 
with specilications laid down by industry? 

The Carnegie Institute of Technology has had, since its inception, 
a policy of coonliuation constantly in view. This may be easily 
seen in our educational experiments in commercial engineering, coal 
mining, industrial management, salesmanship, and cooperative busi- 
ness and industrial research. 

The course in commercial engineering was begun in 1900, In this 
course we are interested in problems of management and finance us 
related to engineering work fully as much as in the elements of 
design and construction. Commercial engineering is that branch of 
engineering whicl> deals with the problems of production, finance, 
and distril<ution in which the elements of management and i)ersomud 
are of importance. Analysis of the positions held by the gnuluatos 
of engineering colleges .shows, according to “ Industrial Manage- 
ment,” that only 15- to 18 per cent remain in technical work. The 
major portion enter widely different pursuits, althougli many .seek 
positions of executive or managerial I'c.sponsibility. This situation, 
and the need of industry for trained intelligence to direct and 
operate its complex activities, has caused a aiiml)er of engineering 
schools to establish new courses to educate ^executives, based on a 
background of mathematics, physics, chemistry, mechanics, eco- 
nomics, and psychology. Commercial engineers are interested in 
the use and application of engineering tools, while the older type 
engineer is interested primarily in design and construction. 

One of the oldest and most conservative of our local industries is ' 
coal mining. In this industry changes in methods of development 
and operation have come slowly. Workings have extended both 
laterally and vertically to such an extent that new or modified 
engineering methods have become unperative. Coal-mining engi- 
neering has never attracted many graduates of engineering schools. 
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This situutioH has hecn reco<rnized for some years by thoiijrhtful 
^ men in the eoabmining industry, as well as by those responsible for 
; training mining engineers in the technical institutions. 

I C)n the ad\ isory board are men representing nearly every im- 
I iM.rtant coal-mining interest in the Pittsburgh district. The boanl 
advises ivlative to the curricula for four-year mining students, two- 
year coal-mining men, and graduates. The companies re|)resente<l 
open their mines for inspection and instructional work, send en- 
gineets and others who lecture on practical phases of the work and 
cooperate on research conducted by the officials of the Bureau of 
Mines and our graduate students. Manufacturers of mining ma- 
chincM not less than 35 companies — have either donated or loaned 
us the equipment for our laboratories. This intimate contact with 
the industry makes the students feel that they are a part of the 
busines.s. They are practically assured of summer work and a job 
when they complete their studies. The companies have sent their 
jmomising young men to the school, even linancing them in whole 
or in part. The Carnegie Institute of Teehnology is so convincetl 
of the soundness of this plan of coordination that we hope to or- 
ganize similar advisory boards in connection with each of our 
professional courses.’ 

dhe financial index and the salary scale indicate that industry 
to day needs engineering graduates who have, or who can develop, 
e.xecutive ability as managers of production, as salesmen, and busi 
ness manageis quite as much as it needs men competent in en- 
gineering design. 

.Vnother way to measure indu.strial cleniand is to note the lines of 
employment in which technical graduates tend to find their level in 
industry.- W hen the Carnegie Institute of Technology was founded 
in 1905, one of its four main departments was called the School of 
A])prentice.s and Journeymen. This department aimed to meet (he 
needs of the workers of the Pittsburgh district for a vocational 
training supplementary to what they could get on the job. 
Kventually, this school developed a three-year curriculum with a 
backbone of courses in English, science, mathematics, and draw- 
ing, as well as a rich variety of shop practice in the elements of 
the trades germane to the student’s chosen specialty. As the years 
went on, the graduates of these courses came more and more to be 
sought by industry, not for jolis demanding manual expertness but 
for minor executive, managerial, or supervisory positions. In 1919 
the cour^ expanded into a full-fledged four-year curriculum for 
the training of future executives in building construction, machine 
production, and in printing. 

* Prepare from tbla point on b/ Doctor Bingham. 
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One AvaV of huiMin^ curricula is to make a more or less arbitrary 
selection from auioufi (be branches of study available, ad(^ one oi 
two new ones of an intensive sort with specialized title, aiiiinjie fl 
tlu'se courses in a judicious sequence, and call the whole profrrain a 
cuiTicnlinii. Tht'- attempt is seldom made to find out whether the 
tfipics are really essential, or whether the essential topics are ad- 
equately coveml. One prime reason why the evaluation of tin* con- 
tent of instruction is but seldom attempted is that we do not knoxv 
with sufficient definiteness and detail just what we hope to Jiccoin- 
jilish in these several eoiirses. 

We knew that we wanted to develop and improve three ciirricnla. 
Hut what is an executive? Just what does a manajLier in each of 
these three, fields do? AVhat are the ditTerences between a successful 
and an unsuccessful manager? What must the successful executive, 
know? What abilities must he have which this school through its 
instruction and training can help him acquire? Hasic. questions of 
this sort are ordinaiiy answered by a concensus of opinion. 

^ Ihit the. time has come when higher technical education is asking 
for detailed itemized facts as to what is actually expected by in- 
dustry of its executives. Our prohlem was to make a job analysis 
of the manager in industry. 

The technique of making duty analyses and personnel specifica- 
tions has notably advanced since Frederick AV. Taylor pnbli.shexl 
Shop Management in 1911. We undertook in pioneer fa.shion to^ 
use (his technique in getting tirst-luind information from industry 
as an aid in coming to a decision regarding the content of the 
new fom\ycar industries curricula. The men spent the entire sum- 
mer of 1020 in selected typical industries of Pitts'hurgh and other 
cities, securing descriptions of duties and personnel specilication.s 
of all the executives from the foreman to the president. When- 
ever a manager was not able to give an entirely ade<piatc account 
of his own responsibilities, his immediate subordinates and superiors 
were interviewed ; and then, having written out as complete, and defi- 
nite an inventory as possible, the latter was finally checked once more 
by the executive himself. 

These descriptions of executives' duties, or job specifications, were 
studied and reclassified according to subject matter for the purpose 
of inipmving the now curricula. AAlfTle certain facts only strength- 
ened opinions already reached, others poipted toward large gips 
in the program of training. The only function found to be com- 
mon to all executives, for example, is that of managing men, a 
function for which the typical Curriculum of the past provides no 
overt training whatever which many contend can not be 
taught. We are not certmn. We now have courses in management, 
in personnel administration, and in p^chology, which aim to ac- 


C()I.LE(;E training and INDITPITUAL demand 


31 


(|iiaint (lio stiidonts with some of the principles of success in deal- 
ing witli ihc human fju^tcjr in piodnct ion. K,\|)(Mimoiits now con- 
teinplsited or in })n)gioss. based upon the study of wliat executives 
aetinilly^liave to <lo in industry, have made our faculty keenly aware 
of the value of anything the colleges can do to prepare their students 
for etl'ectiveness in pei-sonal relations. 

.V similar statement holds regarding the need for faiuiliaritv with 
cost accoiiming and estimating: credits and hanking: labor and 
capital; for skill in preparing lucid, concise reports: and for many 
other items of training which are sonu'tjnie.s overlookecl or insuffi- 
cient ly emphasized. ' , 

While it is not conten<led that this inductive approach to proh- 
lcm>^ of curriculum construction is IIhd only approach, or that its 
limlings can forthwith he acce|>ted as decisive, it is. however, a 
valuable aid and sheds a new and nni<nie light on the demands 
which industry is making of the colleges. The outcome of thorough- 
going research of this type will he invaluable to American industry. 
1‘iuhaps it is up to iiulustiy to liml (he mressary funds and to inve.st 
tliem in cooperative educational research of this remunerative sort. 

The introduction of courses of salcsinnnship is another example of 
rcadinc.ss to meet the doinamls of Imsincss and industry. These 
nmr.s<*.s weie based, too, upon comprehensive research in cooperation 
with business untl industrial concerns which maintain selling organi- 
zations of national scoim. 1'hirty such concerns estahlislied here in 
ll>!() the Bureau of Salc.'<man.4hip liescarch, for purpose of 
.studying the best methods of selecting, developing, and supervising 
salesmen. A group of Pittsburgh department stores, wishing to 
have their s|iecial problems of personnel selection and training 
studied in greater detail, established in HUH the Research Bureau 
for Retail Training and have maintained it at an annuaJ cost of 
This amount is equal to $2 for each store employee. 

Another attempt to coordinate life-insurance instruction with busi- 
ness demand has resulted in a curriculum adopted in six other States. 
'Hie life-insurance companies besought us to undertake the. training 
of their salesmen.^ An intensive three-months cour.se of instruction 
was prepared through the research cooperation of distinguished 
o<lncatoi-s and practical sales executives. The school ‘was opened 
three years ago. Already it has graduute<l 500 men. 

Through the division of cooperative i-esearch this institution is 
better able to respond to the demands of industry for cooperation 
in the application of scientilic method to the solution of outstanding 
probleins. During the present year this division has been of direct 
aid to thdat^el indusby, the automobile industry, the soap industry, 
and the ceiainic industry. The research pi-oblems submitted have 
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varied all the way from mctallurfry and organic chemistry to per- 
sonnel munagemem and sales organization. These industries have in 
turn been of hell) to us, for we believe that the teaching in our class- 
room is more vital if our wiistructors have opporttmity to he. actively 
in touch with research. 

C. K. DOOLEY, director of personnel and training, Standard Oil 
Co., New York City. Engineering has a A’onimercial side. Any- 
thing that is designed must have a market. Ihere is, therefore, 
the sales aspect in engineering training. There is a great demand for 
'trained men. The telephone intere.sts want 7 (k) men this year. Tlie 
two large electrical* manufacturing concerns want about OOO men. 
Together they create a demand for alwuit 1,500 engineei-s, prohably 
one-third of The total availal)le. How arc we now going to lind 
.students who are best fitted to take training? AVe need men for re- 
search, designing, manufacturing, commercial men, financiers, etc. 

There lire certain fundamental types of native ability. , For ex- 
ample, there is the inventive, or constructive type of people, who when 
they find a lot of loose ends immediately see them coml)ined as a 
working unit. Another is the research type, interested in taking 
' things apart to find out what is in.side. Men who have achieved 
marked success seem to have had these characteristic (pialities even 
when they were children. 

The commercial t>T>e may be divided into the commercial indi- 
vidwriist and the commercial organization man. Tlie former makes 
^ne salesman, but often can not keep accounts straight or follow 
orders. He can not play the rules. Ye.l that follow is a wonderful 
salesman. I would call him an indivitlualist. Many of these men 
have had this tendency all their liverf. On the other hand, com- 
mercial organization men do not like to take full responsibility. They 
work best as committee men or in groups.^ will whet their wits 
bn other men’s wits, and out of a committee meeting will come tho 
best sales policy. 

We must make some effort^ to find out the native characteristics 
in men and women w’hilc they are still in school and build on that 
which nature has already provided— not tiy to make salesmen or 


engineers out of the rank and file of students indiscriminately. 

This meeting to-day has a marked significance. I believe that in- 
dustry is suggesting ways for helping the schools in this matter. 

Most young college men lack a serious motive. They do not know 
why they are in college. A man sends his son to college, and the boy 
doesn’t know what it is all about. He is perfectly at sea, and the 
professors seem to be too busy with classes to be bothered with him 
Dealing with the individual student takes a lot of individual tiirte. 
Many employees come to the personnel manager with their problems, 
problems to them. We sit down and talk to each one and see 
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I what is tiic mutter with him and whetlier we can help him and put 

1 him on the rig;ht track. 'Jlie school must also focus attention on the 

individual rather than the group. Its first objective in dealing with 
individuals is character; the building: of a good cooperator, of one 
.who is interested in the team, who will do more than he has to. the 
fel low who has vision, who is looking ahead. The next objective is a 
knowledge of fundamentals of the work the young man is to do. 
As employers we are inteivsted in the man wTio knows what he wants 
to do and has been trained to some extent to do it. We want siieeiali- 
zat ion only to the point of being thoroughly grounded in the fiinda- 
mentals of his work, so that a. man can soon apply them ’to varying 
conditions witli good judgment and accurate performance. 

The host way to get these two objectives, namely, charactS and 
fundamentals, is to ha.se instruction on two things— a knowledge 
of man, and of the fundamentals reipiired in the various industries, 
imrricularly in the industry that the individual student wants to 
get into. You are not going to make narfow specialists b^Training 
men .so that they can get a point of contact with industry at approxh 
imitely lOO per cent. Tlie very best way to develop breadth of 
view IS to start with a specific situation and go through clean with it. 
Incidentally that’s the very he.st way to clKelop character. 

d’he pi-occss of education would be greatly helped if industry 
would lay down even a general statement of job analyses in its 
various liranehes and subdivisions. This would be a gi^de to the 
student in determining his course and to the profe.ssor in advising 
the student. With a job analysis on one hand and a clear view of 
the background of the student on the other hand, a sound beginning 
in that student’s education can be made. When such a young man 
graduates and coine.s to us we can use him. He will’ do simple 
tasks correctly; will make a point of contact and begin to grow. 
To prepare a young man to follow a specific line of engineering 
by grounding him in the fundamental principles involved, and bj 
giving the.se a twist in. accordance with his native ability, will 
make him immediately employable and will give the best back- 
ground and the best impetus for development both technically and 
personally. 

One of our department heads in the selling organization is very 
iiusislent that the young men of his department should run the 
type writer and Write shorthand notes; and he is right. They leaisiT 
in this way what the manager is thinking about, and also the 
policies of the business, as well as the peculiarities, of a business 
department which is not standardized. The young men of your 
schools should learn to run the typewriter. We send a young man 
down to Central America as assistant to' the manager of the office. 
He may have a dozen iQen to look after, but he has also the clerical 
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work to do. In liis college work he has Teiirne<l a great deal aboit 
capiial and labor prohlems, etc. However, on the joh he lue lo send ^ 
in weekly reports which must he neatly type.l and talnihUe.l. 'I'he 
trouble is that he can not run a typewriter. We lose sight of the 
fiindamentals--siich as to he able lo e.xjuTSS oneself clearly and 
to <lo th*e routine wnrk in a logical way. 

I'he’ big |)rohIeni in education is to lind some way of giving indi- 
vidual allenlion in class work. Otherwise you turn out rnachine- 
niade products “all wrapped up and delivered and never touched 
by human hands.*’ That's the way a go'<d many men come to 
industry. 

'I'he commercial manager, an engineer of one of the big coipora- 
tions in New York, who has to do with the tinancing and promoting 
of subsidiary companies, has made this comment ; 


In jniiiliiiK .viflinj; iii.-n who have an Inten-t In roinnuTcinl work, .vmi will 
liml men who Mvo all the mialilications except one or two. tine nm.v nut 
have the keen finani iii{{ instinct but niu.v he all rlslit in liis Uchiiicjil ii^lilics. 
Anollier inn.v m‘l ah>n« well wllli people in hn.ving aiHl selling', liul inu.v nuNoiow 
just how to hniitlle the llinmcin;: so us to make the company prosper. >’ow 
If such iteople can Ite iK'rsnmled to associate thcios»>lve.s wUXTiU^c^ 
who have the <|ualitips tlie.v hick, thus supplemeiitim: eucli i^er. nuiKTxvoulil 
he I'aineil. 'Hie comiuereial name Ls very complex, nml nu'ii hy iis'soi inlion 
call accomplish results that llioy us iiulivltluals cunbl not ikcomplish. It is 
lin|>ortunt to teach youiu; men this. 

A nnuiean not play the game of life all the \tay hy' himsell. ^\ i 
work together as a team in commercial wtuk. bridges are designed 
to-day according to fundamental principles sind huilt hy organised 
eoopej ation for the service of the entire .community. AVe are ra[)idly 
seeing the wistlom of applying the same principles ami following the 
sanurideills in the held of commerce. In this held a full measure of 
success caw come only to the man of sterling character who has. a 
clear vision of what he can tlo. is thoroughly prepurotl.in the ba.sic 
fundamentals of his work, and has’ caught the divine, spark of in- 
spiration from some teacher w ho is really interested in human lieings. 
Such n man grows continually, both professionally aiul cullurally, 
tor he understand and loves his fellow men. 


DISCUSSION. 

F. B. .lEAVF/l'T, vice president, Western Electric Co.. Now York 
City. Some of the present tendencies in technical education do not 
promii^ well for the future. An appreciation of this i>oint of view, 
which I hold as a result of past experiences, calls for a picture of 
the. background from which the point of view arises. Firet there is 
graduation from an engineering school, with subsequent study for the 
doctorate in physics, chemistry, and mathematite beyond the needs 
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of (he Thon aflcr a little experience in loaehing 

oonies the building up of a research departiueift in one of the. larger 
' industries. This leads linally, as chief engineer, to engineering 
problems of a technical cliaracter; and has led more recently, as 
c.xeculive director, to problems relating to the entire, engineering 
and uiamifiwturing policy— In addition, as director of a company, 
there are problems relating to linancial and busine.ss management. 

I This electri<*:d industry is a highly technical one, fotinded like 
many of the other largo indtistries of our country on the. funda- 
mental sciences of physics, chemistry, and mathematics. Tlte direc- 
tors of these indtistries will, iii the future, V)o drawn more and more 
from men who have had a thorough grounding in the fundamental 
scietices on which these indust ries are liased. ’ 

! ,The }mst expmicnecs to»whieh reference has heen made v.ere with 
' an assocl^ation having various types of execiil ivcs---lhe exe-utivc who 
was not familiar with technical mattens and frankly acknowknlged 
it ; one. who knew the fundamental .scienlinc itrineiples. the. facts and 
laws with which he was dealing: ami the hyhrid, witli a smattering 
of thi.s, that, and the other thing. Of the three types I prefer either 
of the ^st two as a director of a business rather tlian the third tyiu* 
which knows a little of science, a little of bnsjine.ss, but nothing mucb 
(T either. 

The aim of a college, a nnive'i’sit.y, or a technical school, beyond the 
main aim of educating good citizens, should be to develop men and 
1 women who are as thoroughly trained in .someline thing as time will 
permit. The products of the school should have, further, the ability 
lo express simply, clearly,, and forcefully the things which they 
know. Jn other words, from Uk*. viewpoint of technical industries 
it .should ho the aim of our engineering schgols to turn out men who 
! can be* the future guides of these technical industries, men who 
know the principles of the fundamental sciences, wdio know the 
method of combining these principles with dollars and c6nts, and 
who know the Engfish language, in a way which will enable them to 
express clearly their fundamental knowledge in such a manner as 
lo enable others to profit by it. 

Many of the subjects suggested for colleges and technical .‘schools, 
and in some instances attempted, involve ideas which in their very 
nature can be learned only by living. One of the great rcciuircments 
for the successful executive, that of ability to deal with human 
beings,' is a'lnatter outside the scope of formal education. It is an 
art or ability which can W acquired only by actual experience over 
a long period of KT&'thlring which one rises from minor executive 
to higher positiona It has been my observation that from any level 
► at which you start you will Tmd constant of technically 
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trained men wlio have a thorough knowledge of the things in which 
HVev have boon trained and who show an increasing executive ability. 

A considerable number of people seem to think that the so-called 
nianageniont course, which has been prominently before the public 
in recent years, is a higli road to executive control in industry with- 
out of the necessity of a future executive going through the rub of | 
learning tlie scientific fundamentals on which the industry is based 
and learning the business itself from the bottom up. Men who have 
been taking old-liije courses are sometimes beginning to wonder 
whether they have not chosen wrongly, to wonder if a knowledge of 
the fundamentals of business is necessary. This attitude of mind, 
combined with the increasing demands which have been made on our 
Hechmeal scliool facilities, has tended to weaken rather than 
strengthen the inherent abi^ies of the very young men who are 
going to be the leaders of tfW'uture. The danger here to industry 
would be far greater were it not for the fai^t that the colleges, as cUs- 
. tinct from the technical schools, have begun to supply industry with 
the material for wliich we iscd to look to the technical schools. 'I he 
colleges and universiti^ are Iteginning to turn out more naen as 
physicists, chemists, anrf physical chemists, ^^aie finding their 
places in industry and ultimately becoming ^^ers in much the 
same manner as I did myself. The universities. 1 believe, through 
their courses in jihysics and chemistry are supplying the need just 
as the technical schools did 35 or 40 years ago. 

*A picture of our college training and industrial demand as It has 
developed in the last few decades is somewhat as follows: At one 
time no engineering scdionls; then engineering schools following 
closely the fundamental sciences, gradually spending more time on 
(he applications and details than upon fundamentals. Today, if the 
engineering schools are going to perform their real function for 
industry, they must get back closer to the prohlom of teaching, of 
really inculcating, the fundamental sciences. I.<et the matter of tar- 
ing to make executives go if you will. The men with executive 
ability will come to the front in the general run of things, provided 
they have the right human traits and a thorough knowledge of the 
fundamentals. Industry itself has a large blame in this deficiency 
of our technical schools. It has not,' in general, analyzed its own 
requirements in a way to make it po^ible for the colleges, universi- 
ties, and technical schools to pjen satisfactorily their curricula and 
courses of study. Common problems, which confront industry and 
the institutions that supply our human material, must be analyzed 
and specifications written out for the kind of men we want. 

D. C. JACKSON, f)rbfes8or of clerical en^eering, M^chu- 
eetts Institute of Tefchnology. . The cooperation between engineering 
schools and industries depends upon the^industries understanding the 
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j)i-ol)lfiiis of teadiers in the engineering schools, just as it depciuls. to 
:i large d(^rce, upon teachers understanding some of the problems of 
ihe iiidu.'^tries. 

A man's best teaching is done from a textbook that he has written 
hiiiiself. The textbooks must represent liis cooidination of knowl- 
edge that he is going to teach. A man must write books to keep 
liiinsvlf mentally aJive; he must study the process of teaching ^»r 
cany on research. A competent efigineer and teacher must Irave one 
of these outlets. In engineering administration and electrical en- 
gineering, tlie two -largest course's in our institution, students study 
I he fmuluineiilals. The industries will find that botli courses are 
going to prove serviceahle. 

I*'. 1*. WALKKK, dean, scliool of engineering. University of 
Kaii.'-a.s It is a seuind policy for some institutions'to provide op- 
pnituiiity for tome of their students to lake iip counts of stiuly 
which include husinc.ss sul»jeets, to ha.se that prograip of weak on a 
solid foufidation which is fundamentally engineering. Students who 
conu* tlwoiigli these new courses of training are just as well e(puj)pcd 
to vlo engineering work as were the majority of men who gnuhiaU'd 
iMun sUindurd ongineeiing courses, say 25 years ago. and who are 
now. after years of experience, in the leading engineering and ex- 
ecutive positions among the industries of the country. 

About l.'i years ago 1 made a slucly of tlie records of about 1.000 
iiii'chanical engineers, gradnates of representative technical schools, 
who Inul been out^f school from 5 to 25 yeai’S. Of the nunil>er who 
liiul been out 10 to 15 years or more, amounting to several hundred, 
ilie men Avere found to be divided almost equally into tw(x groups. 
The one group liad remained in strict engineering work and were 
filling po.silions with the titles of engineer, chief engineer, etc., while 
the otlier half were men who had become presidents, secretaries, gen- 
oral managers, and superintendents of industrial organizations. It 
is with these facts in my mind that I formed the opinion tliat it is 
most i)roj)or for u.s us we go on in this woijv of broadening our 
curricula to meet business conditions, to keep our men tlioroughly 
gC 4 )unded in the fundamentals of engineering. 

In many of the State institutions of the West we. are unable to de- 
termine entrance requirements, because of the State laws which pre- 
scribe conditions of entrance. The standaid for preliminary train- 
ing of students js being lowered. We have a harder struggle each 
year to meet tlie situation. Tlic live-yeaf program may be advisable, 
using ^le additional time in the form of a preliminary year. 

Col. KEPPELE HALL, Joseph and Feiss Co., Cleveland, Ohio. 
A great responsibility rests ^^jengineers and ^ucators who are pre- 
paring young men to become engineers. Without question the com- 
mercial engineer, the indus^ial cu* management engineer, will assume 
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more und more tlio biirdcn of rxonitive control in Inisinoss. He will 
Inivc to solve the problems of imbistry, ])robleins of uncmplovnient, 
strikes, etc., doe to bad m:uiap:enient. The teclinieal courses have 
been thoronphly prepared. 1 be engineer must po?^sess, however, com- 
mon business sense and the knowledire of how to deal with his fellow 
man. must think stiaijiht and act intelligently. 3'hat is a imieh 
bi<r^r })roblem for the educator than the questi'in of how many 
hours the student shall spend on this or that subject. 

In solving our emiineerin'! problems per se we have delinite rules; 
our thinkinir is based on facts. In the other Hchl wo do not think 
as clearly a.s we shoidd. Then the students must be t.'iuiiht t6 think 
and form their own judpfmenls; to do some <anwtniotive thinking on 
matters relatinjr to the conduct of industry, to labor and capital, ott-. 
One more point. Tl^ore is a eortaia danfror in alliances between edu- 
cational institutions and big industrial establishments, 'lhat must 
be faithfully guaialod against. Our bigger indnsirial organizations 
may wish to dominate our educational institut inn.s foi* their own 
aggrandiz.ement and i\j;ofit. 

Tbo.se problems are to he solved with the co<^])erat i«m of teachei“s 
and of those on the outside in the ongi neering and biisiiiess ju’ofessions 
who not only know bow im[)ortant the underlyiiig principles tire, but 
how important [irnetienl experience is. Hotb musi he tortilied by 
sound principles of decency, conunon sense, and good free high 
thinking. 

F. P.VUL ANDERSON, dean of euL'inoering. University of 
Kentucky. Technical graduates must be mado. to nuilize on eoiii- 
mcneeinont day that they are in no sense engineej s, but (bat they may 
some dav become engineers if they will enter vigorously into the work 
of §omc organization and devote themselves for .10 or l.'l yeais to 
^Jearning somebody’s business. To 'Succeed in an indnst rial organiza- 
tion they must be able to obey orders. A ^ 

Colleges must train their students to bo men. The teelinieal schools^ 
^ould not attempt to make spccialist.s. 'rhelr aim is to train 
flioi-ougldy in fundamentals. This is true also of the business 
administration departments of universities. It is impossible to make 
a banker, a great merchant, or a learned engineer at 10 years of age. 
And then the technical schools should send their gnuluaU'S into the 
world in a humble attitude to learn somebody’s business. 

Commercial engineering, a term that has appeared only recently, 
implies an effort to unite Iminnn qualities and characteristics with 
excellent engineering practices. Preparation for careoi's of depend- 
ability and uniWHshnos.s in our industries requires two training 
schools, the college and the industry^ itself. The graduate from a 
technical course begins ^o learn something relative to commercial 
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cnfrinoprinp by pntpiinp a hiph-prade industry wIipit he must obey 
orders aiul can learn some of tlic important processes and tracMtions 
that rollepes can not pive him at all. The collepcs, however, must lay 
tlie foundation and pive some attention to those pei-sonal praces so 
necessary to the wed 1 -ha la need individual, so nuioh needed at the 
jjrc^ent time iii all^merican inanufacturinp plants. 

'I'lie enpineer. (o attain the position of leadership to which his 
]U(*fessional service entitles him. must he an P3nplisli scholar as well 
as a scientist and technician. No one in all life's relationships lias 
iiKire vital and fascinatinp observations to relate than the enpineer. 
It is just as essential for the eiurineer to l>o. ahle to expres.s hia 
«h'lil>erationa throuph written and sjiohen lanpuape as it is for him 
io be able to convey his techniral ideas throuph the lanpuape of 
inerliunical drawinp. 'Fhe banker, the economist, tlu' husine.ss execu- 
tive, the railroad president, and tlu* layman must be addres.sed iu the 
mother tonpue. 

It would not be n bad idea to addiess tlio enpineerinp prnduate 
thus: Start in the industrial woild in a Immhie attitude to learn 
somebody's busings. Obey orders with a smile. Do not let a sinple 
skilled mechanic or exeoutive of the old school know that, yim have 
just n ceived your diploma. A collepe coui*se is 'a fine t(K)l. hut it 
mu.'^t be iu the hands of a master to be elfeotiA'c. 

Knpinewinp is the art of orpani/inp and <lirectinp men and, in- 
cidentally, controllinp the. forces of nature for the benelit of the 
human race. Hut the principal thinp in enpineerinp is the same ns 
in hatddmp or any business. The real work, therefore, of the uni- 
* versily .‘should be to pive an intellectual basis to the yoiinp.ster who 
intends to follow an indu>trial or enpineerinp career. If this is done, 
there will be no particular difliculty about the collepe-tiaineil man 
beinp able to cope with the jiroblems and responsibilities of the ever 
wiileninp and varyinp world of industry. '' 

K. M. IIEUIi^ presiilent Westinphouse Electric and Mnnufactur- 
iii" Co., East Pittsburph, Pa. There is no royal ron<l to a place of 
commandinp importance in industry or any other biisinc.ss; nor is it 
the function of an educational institution to try to teach yonnp men 
to Iks captains of industry, or administrators, or occupy very preat 
and important executive positions. That quality in man is not capa- 
ble of heinp tttupht in an cdncatfonal institution. It’s pot to be * 
developed in actual contact with human alTaii-s; but it can only be 
developed well if the man wlio is enpaped in industry is thoroughly 
prounded in the fundamentals of enpineerinp and science. 

If yoiinp men are thoroughly grounded in fundamentals, in the 
basic principles underlying the science of engineering, and are 
trained in taking and e.xecuting administrative orders diligently and 
faithfully, the talent will develop if it is in them. 
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C. R. MANN, chairman of oi>erations and training division, CJcn- 
pral Staff, War Department. A summary of the debate to-dav wcmld 
indicate tliat we'are goinc: to achieve (uir ideals in engineeriug and 
thorough education by training men in fundamentals. But what 
are fundameidals. for CMUin)le, of physics or calculus? ^llow are we 
going to find out what fundamentals of any subject are unless we 
record the activities in which llioy find actual expression in the en- 
^^tteering and c(unnic*rcial work of to-day and then analyze the 
record to find out what the fundamentals are? 

HUGO DIKMKR, director of indusfrial management division. 

La Salle Extension University, In coordinating the work of the 
engineering school with indiH'trv there is a distinct deniar<^ati»)n 
between industrial engineering and the teaching of bt^.^incss funda- 
mentals to engineers. There are brai>chos in industry, such as plan- 
ning, laying out the. plant, time and motion studies, job analyses 
and industrial researches of a scientific nature, arranging the ecpiip- 
ipent, providing the storage of material, the most economic handling 
of material, scheduling, dispatching, cost accounting, and control,^ 
which are distinctly the work of the industrial engineer. 'I’liere are 
also laboratory investigations in college which typify fuiulaiuental 
principles for intluslrial engineering just as much as others do in the 
old-fashioned e.xperimenfs for mechanical engineering. For in- 
sti^ce, instead of measuring the moisture in steam or calibrating an 
* indicator spring, we can get just as good fundamentals in analyzing 
the prime elements, the factors which repeat themselvi-s. irres]>ective 
of the magnitude of the work, in oiMuating a lathe or a machine 
tool, or in analyzing all of the conditions relating to production * 
work, ^ 

Business men say sometimes that the average industrial engineer 
does not understand men; nor can he sell his ideas. At a recent 
convention two speakei-s attributed this largely to tlie fact tliat 
most industrial engineers liave been originally mechanical or civil 
engineers, picking hp their business knowledge by noon-day luncheon* 
talks and through business publications. Tlieie is a real opportunity ^ 
here for the school. The engineer must not be thing-minded ; ITe 
must become man-ininded. 

A. J. HUGHF^S. dean of the Harvard Engineering School, Cam- 
bridge, Mass. Edlcational problems present themselves to some 
schools in ways that rerjuire radically different solutions than ^ 
in other schools. Harvard is trying to coordinate engineering and ^ 
business training by offering in the engineering school, with the co- 
operation of the school of business administration, a group of 
five-year programs of study combining engineering and business, 
the engineering courses to be given by the faculty of the engineering 
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School, Hiid the business courses by the school of business adininis- 
I ration. This "roup of courses is in addition to the four-year 
courses in en^ineerin" in the engineering school and the graduate 
courses of businc.ss in the school of business administration. It 
was decided as a fundamentul re(|uireinent of these live-year coin- 
l)iMe<l pidgrams of .study tluit they must contain all the engineering, 
scientific, and general study of the four-year progi’ams, and this is 
accoiupli.shed in the following manner: I'hc first three years of the 
live-year i>rograius arc identical with the first three years of the 
corresponding four-year programs; and the time .of the last two 
yeais of the tive-year. programs is made up 40 per cent of engineer- 
ing courses and 00 per cent business courses, the engineering being 
the fourth-year .subjects of the engineering programs, and the busi- 
iie.ss coiii>es being the backbone of the two-year graduate course in 
industrial management ofTered in the bu.siness school. 

It is not possible to plan a four-year program to train young* 
men both for engineering ahd business. The time is inadequate for ’ 
both. It is a serious question whether five years is sufficient for 
this double training. It is inqwrt^nt. however, above everything to 
make sure that rigorotis training in fumlamentals shall not be rc- 
])laced by courses which, however inteiesling or informing they may 
lie, tlo not in fhcniselves olTer the bfsl^jmdiuni for mental training, 
or are given in a way that doe.s not re^re rigorous thought. 

W. K. Ill 1 1 .MAN. profe.'^sor of commercial engineering, Carnegie. 
Institute of Technology. Managers or administrators can not be 
develojx'cl by a four or five year course in college, nor can mechanical 
oy civil engineeis ho develojied in that time. The industrial world 
will have to develop and dc^erniinc the product. We are not about 
t(* lose the fundamentals of life or education justdiecau.se of an 
educational experiment which may result in a somewhat different 
procedure. Fundamentals vary in form and manner of presentation 
froni year to year. There arc to-day fundamentals of a greater • 
variety than in (he early days of education. Take, for example, 
the social and economic sc-iences. They are of a different char- 
acter and equally important. The man or the engineer who is 
grounded in the fundamentals of the social and e^nomic sciences, 
or a foundation of the fundamentals of an exact science, will have 
a useful and profitahle place in the world. It is not intended that 
he displace the old-line engineer, the designing and constructing 
civil, mechanical, or electrical engineer. Both types or groups are 
necessary. 

R. L. SACKETT, dean of engineering, Pennsylvania State Col- 
lege. Many years ago one of the technical papersTof this country 
showed, after careful study, that about 50 per cent of the graduating 
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cn^iiuMMS wcro in executive ])ositions. The old type of instruction, 
while (litferent I’min that at present, olfered oi)portunity for the de- 
veloinuent of executives. -In tlie devolopinent of executives to-da.^ 
more will have to be done l\v example. Less importance must he 
placed upon the .subject taught. It is not a question of puttin;i char- 
acter in. but of drawing character out. of piviii" the youn^ man an 
opportunity to develop leadei-ship in survoyinfr. in ilu' laboratory, 
and in tlie other places whore we have not yet developed it. 

^VERL'IT W. LOUD, dean of' the rollejro of business admin- 
istration of Boston University. Sclrools of business adminislpa- 
tion can not teach enp;ineenu". To teach tlw thin^js which must 
be taught youn^. u^n before they <;raduate our school has had 
to lenjrthen the co^K to five years, one of which must be spent in 
actual husine-ss. l^Rness training ties up with every kind of pro- 
fessional training. 1 he engineer does not need it any more than 
does any other pi'ofess'ional man who has to sell his s('rvices and 
himself. Practical traininf; courses of the social and economic 
type are essential to every professional man. 
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EVENING SESSION. 

Monday, May I, 8 (f clock. College of Fine Arts. 

nolojiMli's Mini \ isitni-s w(Mo the ‘luostj: of tin* iiistituto at a dramatic 
])pj foi Ilia nee ami pinoker. The p])eiiker at the latter function Avas the 
jiivsiilent of ('arnoixie Institute of Teehnologv. 

AKTirrU* A. IIAMICRf^CHLAG. ’^fhe line arts have Imen 
m’fzleeled in American cities and institutions of learninfr. We have 
been so an-iistomed to l»orro\vin;r and jmitatinp: the art of other coun- 
iries that it seems an anachronism to hope to have an indipeiions 
hackirnmnd created hy onr own artists. All the arts are inter- 
I elated. Iheadth'of sympathetic coordination, vital to a full com-, 
piehensive and intelligent develojmient of the individual, is not 
I'ossihle without access to all the arts that use color, form, structure, 
letters, and harmony, as foundation mediums. All students who 
attend this line arts college arc e.xpected to acipiire facility in the 
use of more than one inedinm, and they have t^ie association of ar- 
tists in music, painting, architecture, drama, and sculpt me, with the 
lieneficial education reactions which only these varied arts can 
supply. 

The plays^presented to-ni^jht in the Little 'Flieate!- were ^iven In- 
st udents who have as their objective careers as playwrights, actors, 
scene painters, producers, costume designers, etc. In giving their per- 
formance they are- teaching themselves the art of self-expression* 
acquiring versatility, ease and poise, diction and carriage. Each of 
the five major fine arts has one floor of thisdmilding exclusively used 
for its own workshojis, drafting rooms, ateliers, and classrooms. The 
symphony orchestra offers public performances, and tbe arebiteefs 
enter into the beaux arts competitions in the same spirit as do other 
students in other laboratories concerned Avith their oAvn development. 
All the students Avho study in this building come immediately into 
an atmosphere of related arts, 

To meet this demand the Carnegie Institute of Technology under- 
took to offer instruction Avhich departed from the traditional course, 
the graduates of which have found themseh-es equipped'Vrith a type # 
of knowledge which is passing from the field of practice, d'o handle 
the problems of the Avorld’s Avork in 1930 it has been necessary to 
create a new curriculum, the graduates of which will l)e equipped to 
fill acceptably the future .specifications for commercial engineering, 
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This pedacofiical experiment needs cooperation elsewhere, so that 
proven da^a relating to methods and eoui^es which they have found 
productive may l>e exchanged and serve as common experiences to 
material advantage. Too few colleges in America arc williuii to 
venture into (‘dncational experiments. We must he aware of the 
great need which exists for a highly trained and able combination 
of business man and engineer. We need in our multiplicity of 
enterprises the individual leadership- of men who have the selective 
mind, understand the fundamental principles *of bu.-iness, are fa- 
miliar with the existing engineering practice, and who have the 
vision to comprehend the related activities of tiiumcc and commerce, 
together with their bearing on government economics. It must be 
an outstanding thought to which we are all committed that com- 
mercial engineering education has come to slay, and that the ex- 
periments in this Held must l)e made in many j)laces if wc are 
ultimately to meet the growing demand. , 

The subject of this conference of coinmereia.l engineering education 
is also somewhat novel, having some of the elmucnls of a new doc- 
trine, The time-honored engineering education in the I’lutial Slates 
has won a deHnite and sui'C place because of the very w(»udcrful 
nature of the performance of the graduates trained under the estab- 
lished curricula. For nearly Ml years our moilcni life has hccii 
influenced and enlarged as a result of the elTorts of engineering 
graduates who liave conc'cntraied their wlude energy on proldcius 
of efficiency and research; until rather recently engineering has hwm 
accepted and recognized as a profession with limitations, 'riio. Helds 
of distribution, transportation, and sale.s were quite as distinct from 
engineering as if production, design, and research were not essen- 
tially a part of that profc'^sion. 

American industrial operations have nssutned quite recently such 
proportions tha^here has been created a demand for trained men, 
who are not only familiar with the fundamentals of engineering 
practice, but have had some training in the. business side of the 
sales merchandising and financing of ourjarge factories and mills. 
Tested by this requitement, the old-tirne curriculum is altogf>ther in- 
arlequnte. U lacks the breadth and vision, and the detailed subjects 
of instruction wbich enable intelligent and scientific attack on the 
problem of merchandising, problems of transportation and distribu- 
' tion, of financing, of personnel, and organization. 



THIRD SESSION. 


Presiding officer: C. F. Scott, professor of electrical engineering^ Shield Scientific 

School, Yale Unioersity,. 


CIVIC AND SOCIAL TRAINING OF THE ENGINEER AND BUSINESS 

MAN.^ ^ 

I 

Doctor SCOT'r. Our cng^ineprinfr collefjes are giviii" a certain 
]jru])ortion of their time to the new tielcls with which eiifjineering 
ih comiiKg^nto closer and closer relation — not to train men in those 
liehls, but to give them the outlook so that they can see the relation 
(it their work to'the broader fields into which, through their engineer- 
ing careers, lhe)‘"may develop ns time goes on. The exi'cutive is not 
niiulc; he is developed. Engineering training is a pretty good l)e- 
ginning from which the executive and the man of large atl’airs, the 
director of larger interests, can lie developed. It gives^the student 
something of an insight into those relations which lie may take 
up later, so that ho will have broad vision as well as immediate 
jiroliciency in the worlr for which he is being trained. 

C. R. MANN, chairman of operations and training division. Gen- 
eral Stall', AVar Department, Washington. The Army otl'ors per- 
haps what is the best educational laboratory in the country. It has 
all phases of engirifeering training, a largo numlier of men, and the 
lacility of controlling the conditions of the experiment in a way in 
which ether educational institutions can not. At tlie outbreak of 
the war there was an enormous job to do with the military eslab- 
lislm^t. There was much confusion as to how to organize the 
countiy to perform that very Strikiog^echnical 
How were we to find the men who had the particular qualilica- 
lions for the special jobs required, to train men so that thi'y would 
lit into the requirements of the military establishment. There were 
no definitions of the. duties of the men in the various parts of the 
Army; there were n(f tests that had lieen developed to nieasure the 
experience and abilities of men. Before the war clos(^ there had 
been developed by cooperation of all civilian agencies and the mili- 
tary authorities the crude outlines of a system of recording the 
abilities of men, and of classifying men and measuring their qualifica- 
tions, and of specifying and defining the particiilar kinds of jobs,* 
so as to make possible a reasonable and rational fitting together of 
93070“— 24 4 '45 
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ihe men and the work. Since the war that system has hemi develoite<l 
and carried out, in niueh j^reater detail. 

Tlie ditVerent services in the Army were often confused, the same 
type of work heiii<>: called by dilTerent names. A standard tenninolonry 
is bein^ worked out. Instead of 565 titles of various spisialized 
jobs on the Army *s oecnput ional index, there will 1 h' .somethinj^ like 
170. each one acconipani<'d by specifications of the skill, knowhuljje. 
and personal qiin lifications required to do the job propeily. Staiul 
ard terminology and specification are the fumlamen^d basi^; of any 
». ra in in»; system which the i\rmy must develop for procuriitc or pro- 
diicin;; tlu* specialists nei>ded in the, military isliil»lishm(’nt . 

The description of such a .«;tan(liir(l terminoloiry and such specifi- 
cations in the iiulustnal work and in the en^ineerina world miLdit be 
of like use to the truininir pn^firam. 'rbere are at the present time 
over 11,000 difl’erent terms used by industry defining various tyqies 
of specialties. 'Tlte .statistics oathered by the Census Bureau and the 
Bureau of Lal)or Statistics are in con.sequence diflicult of classifi- 
cation. We do not know to-day how many machinists tjiere are, noi’ 
exactly what a‘ machinist is. We should attempt to get, in civilian 
life, some sort of a standard t«ininology with rehuence to all types 
of s])ecialist work. One indu.strial community is interested in this 
problem. Three of the loading indust I'ies of this community are 
cooperating Avith three elements of the .school system— a nniA'ci^ity, 
a mechanics’ institute, and the public-school systenr -to determine 
what are the types of Avork required by the industries of that com- 
munity, Avhat terminology they Avill use in descrihing'thc types of 
Avorkers, and what the definition of those tyi)cs of workers shall be. 
The industries have discoA-ered that they are getting a great deal of 
benefit from this analysis of their jobs, in regard to tluur replace- 
ment problems, Avage .vales, and other things within the industry. 
The schools liave also found a new point of view and a new interest 
in their Avork. 

’ The second part of the problem is to evoh'e \Aays and means of 
discovering the bent of the men, their natural capacilie.'<, their desire 
to work, their intelligence, and otlier things of that kind, in order to 
find out AAdiich job the man is host qualified to take. Tlie Army u.sed 
the means that Avere developed during th(f war by the eommittee on 
classification of personnel, by the psychological testing division of 
the Surgeon General’s Office. These tests have been studied and de- 
veloped. Schools are already practicing Avith these methods and are 
making progress. With^tlui cooperation of industry, and Avoiking 
along the line of those two fundamental factors, the problem of coin- 
mercial engiileering Avill l>e .solved more rapidly than by trying to 
construct curricula before Ave know e.xnctly what the problem is and 
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before wo iindcM'stuiul the si>eci!ic '.letuils of the duties tliat tliose ineii 
must he trained to perform. They are not to be trained merely to 
ilo puitieular jol»s, but trained in tlie f\ind:unentals to l)c broad- 
minded, competent, all-round men. 

1 lie most eriectivo w;iy of doterniinin" what fundamentals are is 


In analyze wliat has tw he done, to discover what principles and what 
IjMsic ideas occur, and how they occur in the world's work. "When a 
>111(10111 studies phy.sic.s lie has no perspective, hccausi' all topics are 
pivsented in the. same perspective. Texts in physics usually have 
.Mime five to ei^lit hundred various principles, rules, and laws. Ac- 
eni’dinn to one analysis of specitications of the world's work there 
Me (.idy i'» fundamental ideas of phv.'^ies. From niv own anaivsis of 
llie sulijort tlu»ro nre not more tluin ' 25 . Tlie same idea api)!ies to 
oilier siiiijecis. Hy recording and analyzing with care what physics 
does ill tlio world’s work, the tundanientals can lie discovered, organ- 
ized, and Innght in^ery much less time. By means of this analysis 
and ap[)Iication in the Army, the time of training to definite stand- 
ani.s of j•rolieieu(•y has heen reduced hy as much as one-half. 

The analysis of what are fundaniontals apjilies to the social, cco- 
nmnic, and civic aspects of the prohloni. If the engineer is merely a 
master of the fi'clinical side of his work, and fails to understand the 
•Mieial, economic, and civic relations, he is out of touch with life, and 
ilierefore does not win the profi'ssional recognition which should be 
accorded him. The Army insists ^Iso that tlie soldier he given some 
of the fundamentals of social and civic relations. ' Based upon anal- 
ysis a coiir.se of 111 ) le.ssons has been developed so that everv. recruit 
learns about the organization of the .^riiiy, why the Army exists at 
all, what its relations are to the Government, why the Government 
e.xisfs, what the duties of the soldiers are to one another as men. how 
fliis country wa.s organized in the first phye, what it stands for, and 
many other things relating to social and human relations. This 
iiiaterial is organized as a series of discussions and episodes in thb 
M)ldi(‘r's life. 


When we define our ideals of education in general te:ms, we have 
only a very vague and imlefinifc objective, which is good to look 
upon but does not get anywhere. This method of definite .specifica- 
tions takes a long time, but every month' spent at it gets you some- 
wliero definitely ahead. In fact, if civil communities undertake this 
program (hoy must expect to continue at it, and change and modify 
it ns time develops. 

DISCUSSION. 


yea 


. GEORGE W. DOWRIE, dean of the school of busineas, Uiii-’ 
versity of Minnesota. Lt is expected that the universities in four 
years’ time give to their students the culture that is associated with 
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tlie university dofjree, instill in them tlie pi‘o|)or pi’ofessional ideals, 
niake,socinl-niimU*(f beiu^ (Uit of them, j^ive them the fundamentals, 
and help them apply what they have learned in preparation for some 
siHicific task. If so, they’nmst have help from the outside. The j^ulf 
between school and business can lie. bridged i)V having sugj^est ions, 
inspirational talks from bu.siiiess men on tlu* standarils of their pro- 
fession, which will be later of real practical use, and, most of all, by 
takin«; advantajre of the lahoralorv or clinical facilities alloided by 
busine.ss establishments. Business men should study their needs and 
let the univei‘sili(“s know what they are; should help in ihe collection 
of crt.se materials. Tn the use of case material and problems from 
actual e.xperience one can test the student’s power to analyze and caft 
develop qualities which will lie of "i-i*at value to him in meeting the 
problems of real life. 

The Univei’sity of Minnesota is e-xpei’inienting with the j>lau of 
sending stmior *;t»Klents into rndustrial, linancial, and mercantile 
establishments, where they woik as regular eiii|)loyees two days a 
week. They get the same wages as the less cxiierienced help and are * 
routed according to a systematic plan right through the establish- 
ment. Each group of seniors is in charge of a specialist in his 
major field, who keeps track of what his students are doing in these 
establishments. o 

The universities demand that a professor of business subjects have 
all the eruditioit>ind training as.sociated with a doctor of philosophy, 
and the business man insists that ho shall really know what he is 
talking about. However difficult, these specifications must be met. 
Instructors must know what they aro talking about, and at the sam'e 
linte be not so -ftbsorbed in a commercial connection that they neglect 
their teaching. Business men and practicing engineers can assist 
with^Uiis pfoblera by helping place faculty Uiembers, in suimner or 
^ when on leave of alxsence, in situations where they can get real", use- 
ful, vital contact with business. ^ 

K. G. MATHESON, president, Drexel Institute, Philadelphia, 
Pennsylvania. Business men and manufacturers should, adopt this 
plan of visiting colleges and giving tlie students the benefits of their 
practical experience. Engineering education demands that the stu- 
‘ dent have the best preparatory^training pos.sible, including and 
emphasizing cultural studies, in addition to scientific subjects. If 
the educational Impatience of the American student can be over- 
come, die should graduate frohi a standard college of the cultrtral 
type lieforc specializing in engineering. The graduates of such a 
course of training not only would be thoroughly versed in their pro- 
fession, but would be capable and valuable citizens as well. Since 
college training is not made the basis of specialization, institutions 
giving engineering courses should inculcate in the curricula the 
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nuiximum of cultural training. The most important fundamental 

in education, as in life, is the buildin*; of character; witliout it, edu* 

cal ion becomes a menace instead of a benefit. 

F. M. FFIKER, vice president, McGraw-Hill Co., Inc., New York 
City. This conference marks the bringing togetlier of the men 
whom I call the “ makers ” of education, the teachers, and the 
*“ users” of education, the men in charge of our manufacturing and 
commercial institutions, who take the product of the technical and 
engineering schooLs, In the uiindsof the latter the former arc to-day 
on the defensive. A large part of the misunderstanding hetween 
I he two groups comes from lack of clearness in expressing each 
oIIut's point of view. To set up .specifications for jobs is an illumi- 
nating attempt to get the users of education to present clearly what 
they believe to be the rc(|uircmcnts for dill'erent classes of work and 
dilferent opportunities in their establishments. T® educate men for 
execulivc positions in commercial establishments one must know more 
specifically what are the requirements for these executive positions. 
'I here niust he set up some broad differences in specific educational 
ic<iuircmonts hetween i^n wlio arc going into technical engineering, 
design work, and commercial engineering. .\n oppf)rtunity must be 
found for bringing together througli some organizcfl effort the users 
of cthication. 

The opportunity for the spread of an idea in a meeting of this sort 
is very small. It is <liflicult to get ideas started in our great iiulus- 
Irial life to-day. The Department of Commerce has been trying 
during the last nine inontlis or so to get over to indu.stry a new 
conception of tlie department. It is the same as gelling over a ni‘W 
conception of business or engineering education to business men. 
'4’he only way to do it is to get the business men themselves inter- 
ested in what is being done. 

To bring educators and business men together there is, further- 
more, need of a common language. An industrial engineer is dis- 
tinctly different from an electrical, chemical, or civil engineer so 
^r as his training is concerned. A conunerciaf engineer is a man 
with an engineering training who sells the products of an engineer- 
ing concern by telling the buyer how to use the products. The men 
. who sell motor trucks are succe.ssful for a very different reason from 
that of the men who sell pleasure cars. IVhen you sell a motor truck 
you have to sell a method of using it. A motor truck to be used 
efficiently may completely change the method of handling goods in a 
plant, and the sale.sman must know enough about processes and the 
tetjinical handling of the product to fit the motor truck as a unit of 
transportation into the general plan for the filiftory. The salesman 
of a private car makes his sale on basih^ of the upholstery, the 
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painting, and the riding qualities of the car, none of*wl»ich requires 
a technical background for successful selling. 

CHAIILES S. HOWE, president Case School of Applied Science. 
Cleveland, Ohio. Organizations dealing largely with civic problems 
during the last 20 years have greatly increased. Clnnnbers of com- 
merce now deal with every civic question. And yet rarely do we lind 
an engineer on the committees which are discussing even ilie engi- 
neering problems before the city. Seldom in advertising clubs, city 
clubs, rotary clubs, and church clubs are there any engineers lakinp 
part in tlie discussions. One great problem before the cities of to-d^ay 
is the question of treatment of its philanthroj>ie;'. l;i Cleveland 
there are over 100 such pliilanthn»pie.‘; under the control of one 
organization. This organization dishiirses tw«» or three niillion ' 
dollars to the different charities of ilie city. All of this work is done 
tli^pugh committMyj, and there are practically no engineers u'pon any 
of those committees. It would seem that the engineer is not ])aying 
very much attention to some of his civic duties. One reason may he 
l>ecause the engineer is a specialist along narrt)W lines. It is difli- 
cult also for him to get away at noon to utteinl a civic meeting. 'I he 
average engineeV can not do it. The real reason, however, is becan.se 
he can not talk. 

If the c^igineering colleges jfre to tnrin their g’aduato.s to take 
part in civic matter.s. they must give them a better training in 
hmglish. more training in speaking, 'rbe training in commercial 
subjeot.s also may be helpful. 

IRA N. HOLLIS, i)resident Woree>ter Ihvlyte. hnlc Institute. 
Worcester, Massaclmsctts. So far as engineering is’ concerned, the ap- 
plication to business of some of the principles taught un.der engineer- 
ing is vastly more important than the reverse. I hat would moan, 
practically, less busine.ss- in wience. ami more science, in business. 
The success of a college is moil' a question of men than it is of .studies, 
of classifientioh, anH four-year schedules. That is the chief factor in 
anv kind of education. One of the, profes>ors at the U orcester Poly- 
technic Institute made of mathematics a human subject, alive to 
every student, and he made of himself a guide to every person Avho 
.came into contact with him. 

The course in engineering is overcrowded. ' There is no place for a 
four-year course for accounting or business. The. contact with com- 
mercial life ought either to come in a fifth year or after graduation. 

Engincere do not neglect their civic and social duties. There is no 
profe^ion superior to the engineer in this i-egard. Meetings like 
this indicate that they are endeavoring to do oven more than in the 

past. ' , ■ 

The word “engineer” wtis used hundreds of years ago in ex- , 
. actly the' sense in which we use it to-day. It comes from the San- 
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Uiif and im-anl “ fathor’’ in that lanuctni'n*. flic (iiecks and 

fin* Koniaiis. and with ovi*ry nind(*ni nartmi as a rule, it carries the 
iiica “ tn create nr to iu*(Mluce hy the power of intellect/’ It has also 
in it the idea ‘‘ frcner'ius/’ a certain nobility of chai-acter that would 
lend the indivi«lual to real service of mankind. It is the fourth 
activity that lininanity ‘has developcd-^tho teacher, including the 
pteacher: the lawgiver; the healer or the doctor; and the engineer, 
that pnd’e.'tion svliich has kept man alive on the earth and will 
ahv:iy> lv<*cfi him a I i\ e. . 

T. ,'r. l\l/Al). chief of the information section, the United States 
llureau of Mines. Washington. D. C. Theie are three fundainentaks — - 
to tnake men work; to make machitu's work; ami to make proce.sses 
-ytik. 'Ihe training in the technical school is largely devoted to 
makitig processes woi^. Less is ‘devoted to making madtines work, 
and still Ic.ss to making inen^vork. It -is not otdy much easier to 
teach ^foces.se.s. but matt is must likely to start with this. Our 
training dwells too niuch oji proce.sses and too little on the handling 
of men. 'Lhere will he plentyjof time for busines subjects in engi- 
neering education if we do not dwell too much on the less essential 
matters of the technical sclmol life. 4 

L. W. WALIj.VC’ 1^. e.xeciitive secretary of the Federated American 
Lngineering Societies. Washington. 1). U. It would .seem that onr 
nniversitie.s have been teaching too much about how to make money' 
ami not dhoiigh along the line.s of how to spend money; that they are 
spending too fmieh for buildings and ecjiiipinept and not enough 
for eompeteni men to ulilizo the etpiipincnt. It may be that we have 
too niuch menun i/.ing and not enough' thinking or roa.soning; that 
v\e lode too nnicli emTienlum and not enough pci*sonality and force 
in the teaching stall. With improvement along these lines we may be 
better siilisHed with tlie results of our educational institutions. 

S. K. DOANE. chief engineer .National Lamp Works, General 
Flei'tric Co.. CHoveland, Ohio. An educational experiment of the 
last 10 or 15 years that deals with the selection and training in 
industry of cidlege-picked men should be of interest. Men wdth 
initiative, energv, and ambition were wanted. The engineering 
schools were selected heennse the courses were unpopular and hard, 
and fie<|uently the men worked their way Ihrongli college. The tyj>e 
of training was pin cdy inoidental. In order to get men fo.r the electri- 
cal business it made little difference whether they w’ere mechanicians 
or electricians. One of our beat men came to us as an M. D. 
Tli^ fundamentals of engineering education are so nearly similar 
that it does not matter much to us who make specialists of these men 
or in what field in college they were specializing. Frequently men 
with engineering training gi.iyitated to the sales department. They 
had ambitition and energy, strong bodies, and clear minds. They 
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were ^ble to stand up and get through, and when they coiihl choose 
tliey naturally drifted to the line of work for which they were par- 
ticularly adapted. In addition to training the mind, education is 
a question of selecting men, of keeping their bodies in good shape, 
of giving them a chance after they get out of college to gravitate to 
the kind of work for which they are particularly adapted. 

REPORT OF THE COMUlVrEE ON RESOLUTIONS. 

Dean P. F. WATiKER, of the University of Kansas, chairman 
of the coiiimitlfe on resolutions, presented the following report: 

I. Following the discussion that hasbeen participated in freely by 
those in attendance at the se.s.sions, t> e following statement is set 
forth ehibodying certain principles wl\ieh the conference l)elieves to 
be expressive of proper aims and purposes of educational institu- 
tions and industrial organizations here rejiresented : 

1. It is believed that the engineering profession will V)e advanced 
in honor and dignity and in its capacity to'render a maximum of 
service to humanity if in the schools a substantial effort be 
made to impart to students an adequate conception of the broad 
field of action winch is theirs in the realms of production, distribu- 
tion, and finance. 

2. It is submitted that the principal means for aocomplishiivj: 
this aim lies in a continuance of tlic sound and substantial work 
of the established schools. sup]>lem<'uted and broadened whore prac- 
ticable by instruction in economics and business subjects and in the 
basic principles of production or industrial engineering; in wl\i<h. 

' however, no specific curriculum additions are suggested beyond tliose 
recommended by the first conference in 191f). ' 

3. It .is recommended that estaldished schools of commerce and 
business take under serious advisement the policy of supidementing 
standard curricula by the introduction of work in the eleiiients of 
engineering, in order that more»o'f the business men of tlio future 
may have a sympathetic understanding of construction problems 
that are fundamental to economic pr«gres.s. 

4. It is believed that much may be accomplished through more 
active researches in industrial and commercial lines to the end that 
systematic scientific methods may be applied in meeting the prob- 
lems and needs of ^industry; this with special reference to the 
elimination of unnecessary wastes, the conservation of material 
and human resources, and the lessening of production costs of 
standard commodities of commerce. 

6. The conference recommends that colle^ges of engineering and of 
business adopt the following procedure in developing business train- 
ing of engin^rs and engineering training of business men: 
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(a) Secui’e the coopty'Atinu of industry in defining standard ter- 
minology and specifications of the requirements of industry. 

(b) Analyze the specilications of the requirements of industry to 
determine what are tlic fundamentals (hat must be taught, and 
organize the instruction accordingly. 

(c) Study and experiment with ways and means of discovering 
native bent and measuring proficiency., that every student may be 
guided into a career of inaxinumi acliievement. 

6. We' reanirm the puipose of the committee on commercial engi- 
neering of the United Stales liureau of Kducation, and lecommend 
(hat conferences under the direction ot die committee be held at 
regular intervals. 

II. Wherea.< the Second Conference on Commercial Engineering 
has enjoyed the hosjiitalily e.xteuded through, and very material 
ft) 0 ])eratinii of. the Carnegie I institute of TechnologA' : Therefore he it 

Nesolrrd. by the conference in .se.-sion assembled at Pittsburgh this 
2d day of May. 11)22 — 

1. That the thanks of the cVmference be e.xtended to the Carnegie 
Institute and coordinate branches, all of its officers of administration 
and instruction, for the hospitality and services rendered. 

2. That the especial (hanks of the conference bo extended to Doctor 
Hamerschlag, president of the Carnegie In.ctitute of 'rechnology, 
for his inspiring address and other acts of courtesy and cooperation; 
and 

3. That the thanks of the conference be extemled to the .students of 

the College of Fine Arts of the institute who so acceptably enter- 
tained our members at Die theater on M<mday evening. • 

By the committee: (i. W. Dowrie. C. K. Mann, .1. W. Roe, C. F. 
/ Scott, W. E. AVickendeii. and P. F.'ijp^'alker, chairman. 

The report of the oonunitteo on resolutions was unanituously ap- 
proved by the conference. 





FINAL SESSION. 


Group Conferences, 2 p. m. 



GROUP 1, Dean Dowrie presiding. 


Dean DOWKIE staled that there are fundamentals in hiisinosp; 


less' tlian li.'* semester liunrs in bu>iness suhjeets for cn<;ineeriniX. 
This may mean, lie said, a post-senior year for en<j;ineerin^f students 


vorsily, Moi'^iantow n, W. \’u. 'I'he i-niiineers and the eommereial 
^roup, in their endeavor to reach a common meeting; ])oinl and to 


opjiositc vieAvjioints. The engineer has a pretty delinile idea of llu* 
finished product and knows about what an en^ineerini: executive 
must <lo or onglit to be able to do, but. he pit liis busine.xs trainiiif; 
for the most part in the school of experienci* and finds it difHcult to 
define exactly the type of courses and the suhjcct matter that should 
)je aiven to the student to produce the effect wanted. 

'I'eachers in the coinme|cial group have cvervlhing that the en- 
gineers lack and more, but have only a hazy idea of what the 
product should be, and conse(|uently they find if extremely difficult 
to formulate a cour.se for an engineer that shall have, in it the 
ilesired basic training in business and still leave enough time for 
adeipmtc training in the fundamental augineering subjects. 

There is a demand for four types of courses with commercial 
subjects : 

1. Some commercial work .shoiAd be given in all of the standard- 
ized engineering courses, such as civil, mechanical, and electrical 
engineering. Such instruction is, and has been, given at nearly all 
institutions and is in most case^ definitely required. The experience 
of teachers of engihecring and the continued emplrasis on the part 
of the employer class forthorough training in the “ fundamentals ” 


training as we 


II 


as m engineering 


ing; that engineers therefore need not 
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inrliratc (hat (he seliools have "one to the extreme so far as'coiumer- 
cial (raiiiiii" is conecrnetl in the old-time courses. Tlie engineering 
<( hools liave made no sacrifice in adding commercial instruction. 
(| is not a good thing for anv student to devote all of his time during 
ilie last two years of undergraduate work to purely technical and 
M ientilic study and investigation. He needs at least two or three 
lumrs }^*r Meek of a dilForent type to hroailen his viewpoint and to 
-erve as an antidote against too much specialization. Economic 
ami commercial suhjects fill this gap very admirably and have as 
inucli purely cultural value as any other general courses that could 
la* clutsen. 

‘J. ( ’(iiumcrcial engineering courses have great possibilities. Time, 
will prove (heir woidh. They atl'ord an opportunity for a student 
who has the proper natural <pialitication for a hu.siness career to 
g('t a fail ly thorough, though limited, course in some phase of com- 
mercial work, business administration, transpoi-tation, ^c.„and still 
get tho.se rour.ses in science, mathematic.s, and engineering common 
to all courses iu engineering, and perhaps some specialization in 
some one branch. I'he difliciilty i.s to provide enough engineering 
li’aiuiug to enable him to take up the engineering side of (he job. 
should latei- circumstances make it nece.ssary or desirable. 

(iradiiale courses in business administration for engineei*s or 
live or six year lombincd engineering and commercial courses can 
ho framed to satisfy Iwith groups to a reasonable d(*gree, but their 
length ami cost ni’c limiting factors. 

*1. The course in industrial engineerjng. now considered a standard 
engineering course, with opportunity for coiir.ses in biisine.s's admin- 
istration and management. 

h'rom the .standpoint of (he engineer, the list of subjects outlined 
on (he blackhoanl are all that .should he included as retpiired sub- 
jects in an industrial commen*ml course.* In addition to these it 
would be advisable to permit some engineering electives along tlm 
line of the industry which the student proposes to enter. 

L. M. McDEltMorr, head of department of commerce, College 
■'of Engineering and Commerce, Municipal Univei'sity of Akron, 
.\kron, Ohio. Our course in industrial engineering is a condiination 
id" commercial and engineering suhjects with such subjects ns mathe- 
matics. language, and English.. The combination is favored by busi- 
ness men and engineers as marking a step forward. The extension 
cour.ses are filled to cupncity with factory employees. The course is 
hal'd and utilizes for classroom study the problems that come up 
in their daily work. Attendance has. increased over 200 per cent 
in twa ycara. Coui'ses in^counting and biisinesg administration 

Tt*chnlcnl autijoct!! for of busiiiPRs; Freshman jrear— chemlafrj, 

and phyalca; aopbomore yoar — lodustrlat urganltatlon, drawlag. aad m^chanlca. 
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are ofT(MT(l to enirineerinj^ s>rniors. 'riic* re«;ultti' studonts in Itnsines?. 
courses will jict luiicli more from them. It is much casi(‘i to teuih 
cngineei's. ^I'hev will accept 'stuteiiicnts ri'ailily, while hiisiness 
students will always have to lie shown the reason for the pmposi- 
tion. A new prolilem is much iiioi'e rea«.lily attacked l)V t-he hllsine.^s 
student than l>y tlio engineer. The training of the former has U'cn 
of a character to enable him to do this. Ihe oiij;ineer, in oidei to 
be a successful executive, w ill have to acfpiire this haliit. Ihc ability 
to ri'uson is much more marked in students (d Itusiness than in 
en^ineerinj’j stiulents. 'ihe latter, therelore. .should take, as m.iny 
business subjects as po>sibh'. iMiiriiu't^s always bejiin in a f<v<toi\ 
in a minor capacity, and tlu'V will naturall\ stud\ the wotk in 
which they are onj:a;red. Not many study business subjects — new 
material— at this time. The University of Akron is meetinf: this 
condition by reipiirino enirinecr.s to take at least I'J hours of busi- 
ness studies, with the {uivilcire of taking more under special con- 
ditions. 

J. H. O'llAKA. of the department of economio.s. Canicjiie 
Institute of Tecbiiolooy. emphasized the value of the study of 
industrial ortranization to soiilmmores takin«r pioductioii. 

Dean McCAUSTLAND. University of Missouri, advised that 
as much latitude as possible for business courses be piven in eiifii- 
neering and that the same be done for en^itieeriii*; in bnsine.ss 
courses. Ho did not think sliopwork was nece.'-sary for industrial 
organization. 

Professor CALLAN. Harvard University, disciisseil the eoiTrse in 
“Synopsis of ^Engineering Problems’’ at Harvard, emphasizing 
the* value of instruction in the techniiiuc of drawings, architectural 
work, etc. Other aspects of engineering, lie said, sliould lead to 
an appreciation of engineeniig as a .s'iencc and an art. All that can 
be done will be to give to the business student with but little 
engineering a broad sympathetic understanding of the profession us 
a whole. 

R. A. STEVENSON, proh‘ssor of accounting, College of En- 
gineering and Commerce, University v*f Uincinnati. In the fall of 
1920 the University of Cincinnati organizeil a com. si’ leading to the 
degree of commercial engineer. It was organized in response to a 
demand for men in management positions who have been trained 
in the fundamentals of engineering and in addition have a knowl- 
0 (]ge of business administration. Many of the, graduates of the, 
engineering courses had liccn returning to take evening courses in 
commerce. It is a five-year cooiieritive course. During the first two 
years the fundamental sciences underlying all engineering, physics, 
chemistry) mathematics througlecalcuIUB, mechanics, and metallurgy 
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are studied. The outside cooperative work in industry durinj^ these 
years is carried on in the production def»artment of manufacturing 
establishments, riie student then takes a cooperative commerce 
course in the university. The subject matter is .similar to that given 
in the other commerce cour.ses. lyC-ss Ial>orat<iry work is required. 
The business firms of the city are e-nthusia.stic about this program 
as a training for bu.siness. The hanks which are using the students 
of the third, fourtli, and fifth years find that the rigid scientific 
training of the first two years, coupled with the i)roduction ex- 
I)orience in industry, i.s a valuable foundation for banking practice. 
The same training .should be valuable as a preparation for manage- 
ment positions in general. 

I^ean liliSShhh, of ^lichigan Agricultural College, si^gested 
industrial history a.s a desirable requireuient foi’ a course /designed to 
give students of commerce .suitalde groundwork in engineering sub- 
jects and emphasized especially the need of arithmetic. 

Mr. DOOLKl . director of personnel and training of the Standard 
Oil (X of New \ork, said tliat the course of study was not the im- 
portant thing. A trained mind is tlw; important thing in industry. 

A man must be aide to sense a .situation and go to the heart of a 
l>roblem. hhithusiasm and inteied on the j)art of the student are 
essa'utial.s. and not a specialized knowledge of facts. All courses, in- 
cluding commerce, engineering, and the art.*;, should be put into one. 
All fundamentals .should he taught so that all students would put 
their whole heaits into (he work they take. 

LOUTS MITCHLIjL, dean L. C. Smith College of Applied 
Science, Syractise Univei-sity, Syracuse. N. Y. Students in engineer- 
ing may be receiving considerable husiness training in their technical 
studies. The study of water snpi)ly and sewerage, for example, will 
include the making of estimates, which involves the questions of labor 
rates and material costs. It also includes the questiem of honddssues, 
sinking funds, depreciation, a.ssessments, taxation,' rates, and main- 
tenance. Sttidents of more than average nhility should, how'ever. be 
encouraged to carry nontechnical subjects, husiness administration 
subjects, as optional studies. 

J. C. IMNNE\, dean College of Applied Science and Enginoer- 
'ing, MarqTiette University, Milwaukee, Wis. This conference con- 
firms the increasmg experience of e<lucntors>^hat n'prescntatives of 
industry who employ the product of schools and colleges want men 
who are willing to work, who can think along logical lines, and can 
expres.s their thoughts intelligently. 

T. WARREN ALLEN, Chief,' Division of Control, Bureau of 
Public Roads, United States Department of Agriculture. Edu- 
cational institutions sliould devise means for keeping in contact with . 
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icitnin if not sill students for a sufficient length of lime after they , 
have boon tfra(ln!ite<l to jxain some idea as to llie eoordination of their 
CNperieiiee in industry with tlieir collejjo education.. dVsts niude dur- 
ing the time spent in college to determine the range, speed, ami 
precision of mental activity aside frotn the ordinary examinations 
might well be continued into the employment period. Postgraduate 
development may then he stmlied in comparison with undergraduate 
work, the deficiencies in umlergraduatc work indicated, and steps 
taken to correct them. ’I'he same course will not develop all students 
in the same way, ami if thorough tests are made in ord(*r to obtain 
iiuiicat ions of the progress »>f nientul development, such information 
should bo (if inestimahle value both to the stiuhmt and to the instruc- 
tor in deteiiuining future procedure. 

'File value' of lesLs of this cluuacter to a thinking stiufent may he 
likened to the value of cost data to a contractor or a manufacturer, 
('o.st data provide the means of asi'ertaining wliether^ partindar 
operation is remunerative or not and how, if possible, a lo-.s may 
iie ourtairied or the ojieration he made more remuiMMat i ve. If tjie 
suggested undergraduate pnK*ediire is followed liv a record of the 
character and extent of postgraduate study, in connection with the 
re(|uircmenls of the work undertaken, aiTd the mental* development 
under the influences of these as iletermined by periodic tests, edu- 
cational authorities should iii time secure for gnidanci' in educatioual 
work dependable data which would be diflicull to secure in any 
other way. 

II, ,T. liPtillES, dean school of engineering. Harvard Univer.-^ty, 
ramhridgc'. Mass. Most engineedng graduates enter the indus- 
“frios. If they are to serve industry well, their eollege. work nuiMt 
be siipiileinented by considet able training and experience provided 
by the iiiilustries. The real job of the engineering college is to 
help students to build a .sound foniuhvtion of scientific kuowlmlge, 

■ to cultivate open-mi ndediic'^s. and to aid them in developing habits 
of accuracy, of observation, elear thinking, and those <imditie> of 
heart and mind which make them good citizens as well as good engi- 
neers and business men. There '•■> constant pres^sure from within and 
without the college for new, si>eciul, and practicnj instruction to 
meet the growing and changing needs of industry. In a conscien- 
tious ofTort to meet these demands the colleges have Ixien attempting^ 
much that could better be done by the inihistries. The results have 
too often been unsatisfactory to all concerned. 

Many industrial executives understand the possibilities and liinita- 
lions of the engineering colleges; noany indus^ial organizations arc- 
cooperating with the colleges in the training of young men for in- 
dustrial positions. Some companies maintain training courses for 
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trclinical prudiiutvs; otlu'is provide summer (raining courses for 
■iiiulergnuliiatos ; some participate in industrial cooperation on the 
(’incinnnti plan, and a large nunilu'r employ students durini' sum- 
mer vacation. The (»i)portiinities for .sy.stematic indu.strial training 
for gradjiate.':, however, are limited to a few fields of industry; in the 
aggregate there are many such opiwrt unities, hut they are relatively 
few in comparison with the nmnl)er of graduates entering industry 
cveiy year. Summer worlc, which might he niade an important part 
of the students’ pri'paration for industry, is of little real educational 
value, heeause it is for tlm most part neither well jilaniied from an 
ediieationnl standpoint nor properly supervised. Joint local o«)m- 
iiiittees of industrial executives and engineering teachers must, hy 
study of this j>rf»ldcni, come to a thorough uiuTcr.^tanding as to what 
part each grnuj> can Ix'.st perform in training young men for the 
indiistrie.s. Such an underslanding will inevitably result in economy, 
efliciencv, ami hotter-trained cngincci’s. 

GROUPS NOS. 3 AND 4, Secretary Wallace presiding. 

The fnllowiii^ excerpt was read from a letter sent by Kugeiie 
Meyer, jr.. Managing Director of (he War Finance Corporation, who 
was unavoidably prevented from presiding at Group 4: 

'I'lio training of overseas engineer? is eutille<l to a more promiueiil iiluce 
in our «.’(lueation:irsystem. An overseas engineer must, of course, lie thoroughly 
(lunlllied from ti ttv hnlenl standpoint. But there are oilier reinii.sltoa, particu- 
larly, kimwiedge of langnnge, history, raeial and olhor (iiarnoteristics, and 
soelal points of view of the peiiple wltli whom he will come In contact. The 
din'ereiiee hotweeu eugineering at lioiue and ahrtrad Is, Xur the most part, the 
^ dilVerein e in the liuuian element. The engineering tcc-hnlque may be the same 
tli«‘ world over, 1ml the |<ruhlenis are dllTcrciit because of the huninn element 
involved. 

Obviously, n knowledge of Inngungo.s U vital and fundamental. The super- 
flcinl knowledge of Inngtiuge that is ordinarily obtained in uur schools and 
colleges is entirely inadetiunte. Every overseas engineer has to deal with tlie 
labor 0 ^ the country In which he la working, ('omplete knowledge of the 
lilstory, chnrarieristles, nnd thought of these p«>ple can only be obtained on 
the spot and hy experience. Training courses can, however, furni.sh a satls- 
fnidory hiickgrouud. An engineer going to South Africa needs a different type 
of training from one who has to work among the liUttn Ainericans or in the 
Orient. The idillity to adapt one's self to environment, useful even at home, 
he«‘onie.H vitally imiiiiftaut uhroad. Success freiiuently depends Opoii It. 

G. L. SWIGGETT, ohairmnn of the committee on commercial 
engineering, reviewed briefly the situation in woyld development 
areas, particularly, in Latin America and the Fur East. He stros^d 
the importance of the engineer in America’s program of participation 
in the economic development of tlie more backward areas. Tlve en* 
gineer has not played the part on the whole in the past that he will 
play in the future, provided that engineering training in the colleges 
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is modilictl to incliulf inoit* ol' those suhjeets whieh j;ivc breadth of 
iuiagi nation, keenness of vision, and somethin*; of the adventure and 
courage of commerce. There is need for engineers trained in the 
practical use of commercial languages and to the visualization of 
economic resources, c*imniercial products, and engineering designs in 
the currents and structures of industry ami couuueice. 'I’he engineer- 
ing executive, with the trained understanding of business details and 
methods, will be the. best (lualilied man to direct and supervise 
America's overseas invest menls and s*dve the business prohleius whieh 
will necessarily arise from those investments. 'I'he knowledge that 
the world has an ample supjjly of engineers trained in this manner 
and to tills end will uminestiuiiahly overcome our retarded invest- 
ments in foreign liehls, saving our nationals much trouble and cost. 

W. W. XlC110r.iS. Allis-C'halmers ♦lanufaetnriiig C'o, (Inc.), New 
York City. A groat executive has truly ol)servj|^l that a man's suc- 
cess, profos.-ional and ollicrwise, depeinls moje on his capacity to 
learn than on any other faculty, prohahly on the ground that other 
necessary faculties would he proportioned to such capacity. His con- 
victions were foundetl also on an extensive experience in placing 
graduate engiuc‘crs. Capacity to learn depends oiuthat exercise whieh 
the training we call education gives. Karely do considerations of 
curricula or educational methods indicate that such is the aim of our 
educational institutions. Most teachers overhiok the fundamental 
need for such exercise because (hey forget the I'ssential character of 
their aim. Only in conipaiatively recent years have professional 
schools made progress in sulisiituting training by demonstration, in 
the broad sense, for the old method of education by uHirmation. More 
and more is there a realization that an accumulation of technical 
information is not of itself so importunl. It. is rather the mental 
dcvelopnu'Gt that results from meililation on the merits of such in- 
formation. Accumulation of facts is not to be depivcated, hut ac- 
cumulation of facts should never be the principal aim of any educa- 
tional process. 

The inability of graduate engineers to express themselves properly 
may be due to lack of cultural Training to which our professional 
schools are now giving more attention. France, is reported recently 
to have restored the study of classics in the, college curriculum Iw- 
cause a 20 years’ experience had proved a positive loss in culttuv. 
resulting from the abandonment of these studies. Training in the 
classics may not be necessary us ])relitninary to professional engineer- 
ing success. An enlarged capacity for knowledge, however. >yth a 
. vision that tends to the progress which the engineer requires, may 
depend on much more than the limited training of a particular 
curricvlum. 
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WALTER RITTMAN, professor of commercial engineering, Car- 
negie Institute of Technology. The engineer connected with over- 
seas oil development is greatly handicappeel without an understand- 
ing of the new ways of financing, of race differences, and of legal 
problems. To train engineers for these Helds is not easy. A knowl- 
edge of the foreign languages is not the mainr thing. To exchange 
goods and services successfully one must be acquainted with the spirit 
and customs of the people with- whom is dealing. The establish- 
ment of branch schools in foreign countries, although hardly feasible, 
offers one solution of the problem. 

C. A. NORMAN, professor of machine design, Ohio State Uni- 
versity, Columbus, Ohio. Many of the leading schools have felt that 
engineering students do not acquire through the language training 
given the ability to read foreign technical literature, much less to qx- 
press tliemselves in a foreign tongue. These schools are hard pres^ 
to meet the demands for civic and economic training. With an 
overcrowded schedule there is a tendency to do away with language 
training altogether. American engineers should be able to read fofr 
eign literature and to deal with foreigners in their own tongue. The 
heed often arises for knowledge of a language never tauglit in school; 
for e.xample, Russian, Chinese, and Portuguese, languages undoubt- 
edly of great importance in the future. One can hardly think of 
leaching them to engineering students generally. We should, how- 
ever^ develop in our sthdents the ability to acquire knowledge in a 
new Held rapidly and without aid when need of such knowledge 
arises. Foreign schools and our graduate schools develop this ability, 
the latter, however, at too late an age. Hy excessive coaching, super-_^ 
vising, and scheduling we kill initiative and enterprise in our under- 
graduates. American college education develops perhaps the most 
moral, generous, and decent type of man in the world; and^his must 
not be given up; but we suppress the quality without which we will 
not hold our own in technical or commercial competition with/foreign 
nations. American engineering students arc of high-grad«T material, 
but they aap now being trained down and fitted to become routine 
men and job holders at home rather than being stimulated to be- 
come energizers and vitalizers on a world scale. They must be given 
concrete examples of the unusual possibilities in neV and unde- 
veloped fields, where higher trained men are scare; must become im- 
bued with enthusiasm for real individual achievement and for far- 
reaching work, business and Government mu.st help in this rfiatter. 

Topic of Group 3. CIVIC AND SOCIAL TRAINING OF THE ENGINEER, 

a 

Li. W. WAIjIjACE, executive secretary Federated Engineering 
ton, D. C. It was I’ecently stated that s 
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the best way the United States could aid in the restoration of the 
economic equilibrium of the world would be to assist needy fiuro^ 
pean' countries in the creation of new capital by sending trained 
engineers to assist in the development of the great natural resources 
of those countries. It is also stated with authority that the allied 
debt is a legal and moral obligation, but that if the debt is paid in 
manufactured goods the result w ill be very serious tt) American in- 
dustry. It is therefore suggested .that the debt, collected, on terms 
most favorable to the Allies, be not used in this country, but very ’ 
much as the Chinese indemnity was used, namely, spent in behalf 
of the countries making the payments; that all money received in 
payment of the allied debt be used to a.ssiat the. small European 
countries in building highways and also railways, both electric and 
steam; in developing hydroelectric power; in developing technicaJ 
educational facilities and re.search; in encouraging the ii.se of im- 
proved methods of farming and improved farm machinery; and the 
adoption of better principles and facilities of manufacture, to in- 
clude better organization, improved personal relations, and higher 
intelligence in the executive group. 

^ The proposed plan is social, economic, and scientific. It is quali- 
tative, yet its execution would require the best of quantitative think- 
ing; h^nce the need for the engineering type of mind and experience. 
A keen student of world affairs has remarked that the engineer of 
vision, of insight, and of quantitative thinking and experience js the 
hope of Russia and of the world. 

The question now arises wliether tjie engineer has had as a back- 
ground that training which w ill enable him to moot his ojiportunity. 
On the quantitative side — the purely technical — the answer certainly 
is, yes. Perhaps, ^no, on the imaginative, tlie qualitative side. The 
engineer is considered a safe operator of n large Hidu.stVy, but not a 
succe.ssfnl business promoter because he lacks enthusiasm and vision. 

By temperament, plaining, and experience the engineer is an in- 
dividualist. He leads a quantitative existence. These qualities have 
brought the w’orld to its present high state of mechanical and scien- 
tific development. The worid now needs the leadership of the quan- 
titative mind softened by the qualitative touch. It needs the servioes 
of men who have mastered the material forces of nature and desire, 
to use them for the benefit of man. Technical and professional busi- 
ness colleges must train men not only in the technical aspects of 
their vocations but must fill them with a zeal and an enthusiasm thrft 
will compel them to render a full measure of social and civjic as well 
as technical service. 

Colonel KEPPELE HALL, of the Joseph and Feiss Co., Cleve- 
land, Ohio. There are to-day three or four new groups of engineers. 
There are many problems to be worked otut along engineering lines. 
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An engineer k a man who can tear apart a problem and by means of 
mutluMiiatics, mechanics, chemisti*y, etc., put it together to function 
propei ly. The problem of bringing together men, machines, money, 
materials, etc., is essentially a problem of the engineer. He is the 
man who coordinate.s. • He must have something more tlya n the fun- 
damental engineering subject.s; must be interested in p^j^iology, the 
motives inciting the actions and reactio’n's of peojtle. He must be a 
real ruiin. Men who have had no engineering experience can fill 
positions of such demands, biit tliev ought to be engineers. Coal is 
one of the most poorly managed industries in America. Waste in 
industry is possible of solution and lias been solved to some extent.’ 
These are things the engineer can (lo and must <lo as part of his 
public duty to meet his responsihility to all manUind. The speds 
must -lie planted in his mind while 'he is in scluiol! lianhs are dc- 
jiendent on the information of the engineer. Engineers are called 
upon to survey industries. . 

Mr. Wallace stated that according to the. report of the committee 
on waste in indu.stry about 50 per cent of the wa.ste could be elimi- 
nated by good management, while labor could assist in eliminating 
25 per cent. ') he remainder was due to various causes. 

(i. L. SWKiOKTT, chairman of the Committee on Commercial 
Engineering. The interest in an educational program combining en- 
gineering and cfunmerce has now developed to a point th«t there is a 
dependable scientific .approach to the problem of curriculum. Much 
valuable information that will assist in further development is being 
secured by investigation ajfid survey. We are learning much about 
the fundamental factors in industry and commerce, of political, 
economic, and social interrelationsliv^s in domestic and forei gn 
commerce. Regional econoinic' developments have a direct bearing 
upon individual training problenis, etc. This is especially true of 
the training designed for the engineer, since engineering must reifder 
such service to the community as road building, housing, sanitation, 
and the working out of. all civic projects. The county is becoming 
the most important unit in national develo^ent, the basic unit. The, 
civic duties of engineers in relation to county problems have not been 
adequately recognized'. Engingers must be trained to become county 
managers as well as city managers. Tlie engineer must utilize his 
training in a cooperative manner for the benefit of the community. 

The chainna^ closed the discussion with a f^w examples to show 
the growing tendency of engineers to become active in civic and social 
affairs. 
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